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QUICK-CONNECTIVE., 
RING-LOCK COUPLI 





HANSEN SERIES 3-RL 
Ree 


S| 


Relative size of ordinary 
- —_—_———— coupling required for effective 
handling of same volume 


Effectively handles far | 
coupling of equal dimen 


Tough, compact, smaller, the new Hansen Serif 
Coupling will handle any job in your shop using 
connections — from the air line to the air tool. 

is there any need for various sizes of couplings ats 
points in your hook-up. The Hansen Series 3-R 
completely interchangeable sockets and plu 
all—makes it easy to keep stock of parts in balant& 











; ‘ | Tweeters ewernsiww 
inventories to a minimum. 

see ; Ring Lock Provides Practically 360 
Carefully designed, the Hansen Series 3-RL combines maxi- Metal to Metal Contact 
mum flow with compact conmstructos. Sockets are brass © Equipped with evtemetic sleeve lock, the 
with steel sleeves—plugs are steel. Sockets for use with Hansen Series 3-RL Coupling is quickly and 
small hand-operated air tools are available in aluminum. positiveiy connected merely by pushing plug 


into sucket. To disconnect, just turn the sleeve. | 
Write for Descriptive Literature Locking ring in socket is forced into groove in | 
plug, provides practically 360° metal to metal 
contact, reduces wear, and insures tight fit. 
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CYLINDER POWER ~ 


increases production 






UP T0 1002... 


; 
. | Use It 1001 Ways For Pushing, Pulling, 
| Lifting, Pressing, Clamping, Controlling 
INVESTIGATE Hanna Cylinder Power to 
speed production and lower costs. Hanna 
, Air and Hydraulic Cylinders are used in 
hundreds of applications throughout indus- 
try—in all types of machines and equip- 
ment—to get things done faster, relieve tire- 
some manual operation, simplify actuation 


and control. Cylinder Power is easily adapt- 
able, safe and inexpensive! 

how Hanna 

and Pneumatic Cylin- 


are 
throughout industry 
to simplify and speed 
up power motion 
problems. Write for 


——_e REDUCES FATIGUE REMOTE CONTROL DOUBLES PRODUCTION 


obii 


One pushbutton starts the Natco cycle What could be more simple and Hanna Air Cylinders raise ead lower 
this drilling machine. Hanna Hydraulic ing these hopper gates than Hanna plate units to permit fast, efficient loed- 
Cylinders feed the table and Hanne Cylinders? They are operated ing and unloading of parts on this Lep- 


Pneumatic Cylinders engage drilipress from remote station with Golencid master. In many cases, production has 
chutch and wortspiece clamp. Valves and Pushbutton Panel. been doubled over manual operetion. 


Hanna Engineering Works 


1741 Elston Avenue, Chicago 22, Illinois 
HYDRAULIC AND PNEUMATIC EQUIPMENT. .. CYLINDERS... VALVES... RIVETERS 
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HANSEN SERIES 3-RL 
i 


Relative size of ordinary 
———— coupling required for effective 
handling of same volume 


Effectively handles far more volume than any 


. * = 
coupling of equal dimensions 
Tough, compact, smaller, the new Hansen Series 3-RL Giaaa 


Coupling will handle any job in your shop using *4” to %” 


connections — from the air line to the air tool. No longer 
is there any need for various sizes of couplings at different | 
points in your hook-up. The Hansen Series 3-RL, with 


completely interchangeable sockets and plugs does it 
all—makes it easy to keep stock of parts in balance—holds POSITIVE LOCKING 


inventories to a minimum. 

a ‘ ; Ring Lock Provides Practically 360 
Carefully designed, the Hansen Series 3-RL combines maxi- Metal to Metal Contact 
mum flow with compact construction. Sockets are brass § Richened oth exsowetts dese lech, te 
with steel sleeves —plugs are steel. Sockets for use with Hansen Series 3-RL Coupling is quickly and 
small hand-operated air tools are available in aluminum. positively connected merely by pushing plug 
into sucket. To disconnect, jvst turn the sleeve. 


Write for Descriptive Literature Locking ring in socket is forced into groove in 
plug, provides practically 360° metal to metal 


contact, reduces wear, and insures tight fit. 
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increases O10 


UP T0 1002... 


Use It 1001 Ways For Pushing, Pulling, 
Lifting, Pressing, Clamping, Controlling 


INVESTIGATE Hanna Cylinder Power to 
speed production and lower costs. Hanna 
Air and Hydraulic Cylinders are used in 
hundreds of applications throughout indus- 
try—in all types of machines and equip- 
ment—to get things done faster, relieve tire- 
some manual operation, simplify actuation 
and control. Cylinder Power is easily adapt- 
able, safe and inexpensive! 


FREE 


“27 Ways to Use 


Cylinder Power” 


Bulletin 255 “Cylin 
der Power in Action” 
shows you 27 ways 
you can put cylinder 
power to work for 
you. Simple diagrams 
show 15 different cy! 
inder movements that 
can make cylinders 
push, pull, lift, press, 
clemp or control. 21 
phevoerenhe show 
ow Hanna Hydraulic 
and Pneumatic Cylin- 
ders are being used 
throughout industry 
to simplify and speed 


up powed Bowes 
gation. REDUCES FATIGUE REMOTE CONTROL DOUBLES PRODUCTION 


One pushbutton starts the Natco cycle Henna Air Cylinders raise and lower 
for continuous, a tomatic operation of the entire conditioning ring-pressure 
this drilling machine. Hannu Hydraulic plate units to permit fast, efficient load- 
Cylinders feed the table and Hanne Cylinders? They ere operated ing and unloading of parts on this Lep- 
Pneumatic Cylinders engage drilipress from remote station with Solencid master. In many cases, production hes 
chutch and workpiece clamp. Valves and Pushbutton Panel. been doubled over manual operation. 


Hanna Engineering Works 


1741 Elston Avenue, Chicago 22, Illinois 
HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES... RIVETERS 
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\ Viny Minnesota Rubber O-rings 


have longer life 


0} 


Long use in the finest mechanical, 

electrical and hydraulic 

applications has proved injection 0 

molded O-rings last longer than ordinary, compression 
molded seals. Why? Because injection molded O-rings, 
made by the exclusive process developed by Minnesota 
Rubber, include such features as... 

@ no troublesome flash. 

@ tolerances within +.00! inch. 

e extremely high density. 


e no trimming blemishes on sealing surfaces. 


Minnesota Rubber O-rings are manufactured under rigid 
quality controls that have set a standard for the industry in 
high performance and dependability. Result: O-rings of 
greater tensile strength, longer flexing life—at a cost lower 
than the industry average! 

Now anyone can find better O-ring seals—if he remembers 
the name Minnesota Rubber. Write today for information 
and prices. For complete O-ring installation data, request the 


new free catalog 9-B. 


Minnesota Rubber and Gas 


3630 Wooddale Avenue, Minneapolis 16, Minnesota 
Dept, 303 
Phone MOhawk 9-6781 
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A revealing 
study of motor 
performance! 


*The mark of on Extra Dependable industrial machine. 


THIS CANDID REPORT UPSETS MANY 
IDEAS ON MOTOR SELECTION 
FOR HYDRAULIC MACHINES 


The results of comparative 
performance tests* on production 
line models of different makes of 
electric motors are reported concisely 
in a new booklet entitled 

“MOTOR SHOWDOWN”. The facts 
revealed are of real importance to 
anyone concerned with motor 
selection, because the makes of motors 
tested power over75%of the 
electrically operated machinery in 
your industry. Mail the coupon 


below for your copy. 
*Tests certified by J. Arthur Balmford, 


Professor of Electrical Engineering 
at a leading Eastern university 


LECTRO 
YAAMtC 


epen 


1 te 250 hp. AC and 
DC. Standard or 
special purpose 
N.E.M.A. standards 


ELECTRO DYNAMIC .- Division of General Dynamics Corporation 
170 Avenue A, Bayonne, New Jersey 
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New Parker piston-type accumulator has unique design 
that avoids wear and maintenance, provides greater safety. It's 
offered in 11 sizes. Oil volume capacities range from 10 to 1,155 
cubic inches; maximum operating pressure rating is 3,000 psi. 


Parker check valves deliver full-line 
capacity with minimum pressure drop. You 
get instantaneous response and absolutely 
tight checking .. . without poppet chatter. 


Other Parker products include O-rings, 
Hoze-lok fittings, Triple-lok flare fittings, 
Ferulok flareless fittings. More Parker fit- 
tings are used on machinery than any others. 


Answer: 
these unique 
new Parker 
components 


New Parker control valve for 
mobile equipment positions a load 
more gently and exactly than any 
other valve. It has full feathering on 
both open-center and cylinder ports. 
Unique spool notches provide sensitive 
rate-of-flow control during crossover. 
It's offered in 1, 2, 3 and 4-spool 
designs with capacities up to 35 g.p.m. 


« 
> 
i = = wes 


New Parker directional valves for hydraulic machines meet 
J.LC. standards. Solenoid models have capacity of 3 g.p.m.; the 
capacity of pilot models is 22 g.p.m. Spools may be spring centered, 
offset, or two position—no spring. Operating pressure is 2,000 psi. 


eeeeeeaeeeeeeeeeeeeeeeeeeee 
4 INDUSTRIAL HYDRAULICS DIVISION 
Section 204-F 
The Parker Appli Company 
17325 Euclid Ave., Cleveland 12, Ohio 





(_] Send Hydraulic Control! Cotalog 1551A 
[] Directional Veive Cat. 1513A, 1514A, 1515A 
[} Accumulotor Cotalog 1536A 
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4 [) Check Valve Catalog 1517A 
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Fireman's Delight 


Last spring Ed Nichols took us 
out to Rockwood Sprinkler Com- 
pany’s proving grounds which are 
used for checking out fire fighting 
equipment. This place is really a 
haven for all thwarted firemen and 
possibly for a few delinquent fire- 
bugs. We were too busy enjoying 
ourselves to determine in which 
category we belonged. The fires they 
start and the equipment they use 
to put the fires out are equally 
phenomenal. We should have be- 
come a fireman as we had planned 
at age seven. 

Making our visit highly success- 
ful is Ed Nichols’ article which ap- 
pears this month. Oil hydraulics 
plays an important part in the de- 
sign of fire fighting equipment. Ed's 
article doesn’t tell you much about 
how to put out fires. He tells you 
about the design of master and 
slave circuits which control the mo- 
tion and position of the equipment. 


Simple Hydraulic 
Transmission 


Selecting a hydraulic drive can 
often be done by comparing the 
torques, power and speeds you wish 
with the performance curves of 
standard pumps and motors. If the 
requirements of your machine are 
firmly established and they are 
realistic, the selection of the trans- 
mission is not difficult. Gene Rob- 
erts shows you, in his article, how 
a drive for a paper mill machine 
was selected. Although this particu- 
lar drive is the simplest type avail- 
able, you'll find that his procedure 
is applicable to many machines. De- 
signers who have not had experi- 
ence in selecting transmissions will 
find this article helpful. And if you 





Fluid Power Lines 


aren't too familiar with what a hy- 
draulic drive will do to improve ma- 
chine performance be sure to read 
this article. 


Will it Ever Happen... 


. . » that hydraulic circuits on air- 
craft will carry 5000 psi? You can 
decide for yourself. Joseph N. Stein- 
metz, Jr's. article in this month’s 
Aviation Section is a comphrensive 
analysis of the advantages and dis- 
advantages. Some British aircraft 
are using a 4000 psi system—but 
that doesn’t mean the 5000 psi sys- 
tem is just around the corner. That 
corner may be a long time in com- 
ing. For one thing, higher pressures 
mean higher fluid temperatures, and 
temperatures are becoming more 
critical on jets. But someone might 
come up with a new fluid having 
different temperature characteristics. 
Or maybe the 5000 psi pneumatic 
system described by Bert Schmidlin 
last month is the answer. You'll find 
that Joe Steinmetz’s “Power in a 
Smaller Package” will bring you up- 
to-date on 5000 psi aircraft hy- 
draulic systems. 


Excited about a Clamp 


Everywhere we go we find a hy- 
draulic clamping device. While one 
of these days we may be found 
muttering .. . a clamp is a clamp, 
is a clamp, is a clamp . . . up to 
now we seem to find rather inter- 
esting clamps—at least one out of 
every couple hundred anyway. This 
month, three engineers who work 
in one of MIT's labs tell about a 
rather unusual clamp which holds 
sections of a 100 foot, 5 ton “shock 
tube” together. To us, what they do 


with the shock tube is rather inter- 
esting even though we don’t have 
any need for one. You too will find 
the shock tube itself interesting; 


however, of greater value to you is 


the electrical control system which 
makes the clamping system safe. 


Build a Test Stand 
to Check Air Tools 


In April, APPLIED HYDRAULICS 
published an article which told how 
Ryan Aeronautical Company set up 
a maintenance program which is 
saving them about $20,000 a month. 
Special test carts for checking pneu- 
matic tools are an important part 
of this money saving program. 
Readers asked for more informa- 
tion about the design of these carts 
which can save operating dollars 
in many plants. We asked the Ryan 
methods engineers for material 
which is used in the article on page 
62. A detailed description of all 
the parts of the test stand is given. 


Higher Pressures 


It’s not uncommon today to re- 
quire from 5000 to 10,000 psi at 
the work. The usual method of de- 
veloping these pressures is with an 
intensifier which works on the very 
basic principle dating back to Pas- 
cal, The intensifier makes it possi- 
ble to keep high pressure in short 
lines and thereby eliminates the 
troubles of a complete high pressure 
circuit. 

The design of the intensifier be- 
comes the important part of the cir- 
cuit. When commercial boosters or 
intensifiers won't do the job, _ 
booster construction 
Frederick J. Shaltz’s article may be 
your answer. 
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Pecision"O’ Ring 
holds 15 tons 
pressure in this 


Midget Valve! 


ACTUAL SIZE! 


Versatile and compact Needle Valves, 
by High Pressure Equipment Company, 
Erie, Pa., use Precision “O” Rings to do the 
vital sealing job which keeps these mid- 


gets leak-proof. Pressures—0 to 30,000 PSII 


Precision ‘'O”’ Rings—always quality con- 


trolled, tough, compression molded—your 





assurance of top, trouble-free performance. 


Let our engineers help solve your sealin 
" . ai , PRECISION '‘O’’ RING 
problems with the finest “O” Rings made! 


FREE—Write for your personal copy of our Handbook on “O” Rings. 


‘recision Rubber Products © 


CORPORATION 


i 


Depf. 1, Oakridge Drive, Dayton 7, Ohio Concdian Picnt at: Ste. Thérdse de Biainville, Québec 
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Extruded to finished dimensions! 


Mullins Koldflo can mass produce steel parts like these with close 
tolerances... smooth surfaces... at lower cost 


Lo one-piece parts are cold- Let us quote on your parts. 
extruded to precision dimen- simply give us design details and 
sions, with no machining, grind- _ specifications, and your quantity 


ing, or honing required, Thus, in requirements, 


volume < uantities, the Mullins “TT . 
Write or call the nearest Mullins a sepia OF TYPICAL KOLDFLO EXTRUSION 


Koldflo* process can produc e at Tractor power steering cylinder, length 1646 in. 
‘ ce * engi ri : ati Diameter 2.813 in., held to —.000 + .002 in. 
office for engineering information. Piameter 2.515 in.. held to — 900 + 


For copy of new booklet 
Mullins Koldflo permits you to “How would you tool-up 
design intricate cylindrical parts the to make an egg?”, write 
way you want them. Design features Koldflo Division, Mullins 


far lower cost than other methods. 


such as shoulders, recesses, studs, Manufacturing Corporation, 


etc., can usually be provided easily. Salem, Ohio. 


*Treade Mork 


DISTRICT SALES ENGINEERING OFFICES 


New York Detroit Chicago 
500 Fifth Avenue 18268 James Couzens Highway 332 Seuth Michigan Avenue 
Phone — Pennsylvania 6-2773 Phone — Diamond 1.1490 Phone — Harrison 7-3725 Phone — Edgewood 7-8771 
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I. OGAIN. .. «:ieadillihtiesm ses 


fluid power advancements 


3 Rose Bowl New Year's Doy pioyoff .. . 
great clossic of one of the nation’s most 
populor sports activities. 


750 SERIES 
NONROTATING TYPE 
7 STANDARD MOUNTINGS 
Eight stenderd sizes from 2" to 8” 


diameter bore. Maximum operating 
pressure 750 p.s.i, 


ROTATING "HR" TYPE 


Seven standard sizes from 3" to 14” 
diameter bore. Maximum operating 
pressrre 500 p.s i. 











LOGAN MANUFACTURES 6,975 STANDARD CATALOGED ITEMS 


CATALOG OW 


FREE 


AIR CONTROL VALVES, Cat. 100-4 AIR CHUCKS, Cat. 70-1 « 
COLLET GRIP TUBE FITTINGS, Cat. 200-5 
HYDRAULIC POWER UNITS, Cat. 200-1 . 


AIR and HYDRAULIC PRESSES, Cat. 5! . 
HYDRAULIC CYLINDERS, Cats. 200-2; 200-3 . 


SINCE 


ROTOCAST® SERIES 
7 STANDARD MOUNTINGS 
Sizes from 2" to 8” bore; any length 
stroke up to 8 feet as standard. Four 


piston rod end types. Operating 
pressures to 1500 p.s.i, 


Consult Legen for your special 
heavy-duty, mill-type cylinder 
requirements 


REQUEST 
AIR CYLINDERS, Cat. 100-1 . 
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AIR-DRAULIC CYLINDERS, Cat. 100-3 
. HYDRAULIC CONTROL VALVES, Cat. 200-4 
SURE-FLOW COOLANT PUMPS, Cet. 62 


Chemiseal packings — made of friction properties, waterproof, non- 
‘TEerton — have and new ‘i Beca 


duPont 

ing in all 
— h 
vents. Service 

from minus 110° +s to to plus 500° 

They are unsu in anti- 


CHEMISEAL V-TYPE PACKING 


Try Chemiseal V-t drat valves 

Tarn for hedre 

ten eke = 

ue. 

t, Lon PO a we mel 
cel ted val : 
ma ° valves. 

y opera P- 


in 
Peron adaptors. Ask r Cata- 
log TP-1053 


CHEMISEAL BACK-UP RINGS 


Try Chemiseal back-up rings of 


ure Terton. The reatl 
lengthen — life ads 


for Catalog OB-1152. 


OTHER CHEMISEAL HYDRAULIC PACKINGS 


U0 Oy ALS 


Oise United States Gasket Com- 


pa include 
Pulling and 

ing—all made of pure 
duPont Terton with the same 





UNITED 
STATES 
GASKET 


aen ase. mi 
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Editor 


Wents a Solenoid Vaive 


We would appreciate your advice 
in locating the following: A single 
solenoid operated valve for indus- 
trial equipment that will permit a 
6 gpm flow of 300 SSU hydraulic 
oil at abont 10 psi pressure drop. 
Operating pressure is 60 to 120 psi 


and the frequency of operation will 
be every 10 seconds. A normally 
closed valve that will shut off flow 
without seepage or drain to the 
reservoir is required. The pressure 
and flow will be from either direc- 
tion alternately. 





R. N. WINTERS 

Electronics Div. 

Westinghouse Electric Corporation 
Baltimore, Md. 

lf you have not already tried a 
standard single solenoid 4-way 
valve, this would be a good start- 
ing place. We have sent you a list 
of suppliers. Normally, a % in valve 
will handle a 6 gpm flow. However, 
with such a high viscosity and your 
requirement for only 10 psi pres- 
sure drop, we would suggest that 
you go to a % in valve. Your re- 
quirements are unusual for standard 
oil hydraulic valves. Perhaps a read- 
er who has solved a similar problem 


can give us an answer. 





Hydraulic Drill Feed 


The June issue of your magazine 
contained an article “Hydraulic 
Drill Feed Design” by Paul Romine 
and Andrew Armstrong. May we 
have more information about this 
device? We axe interested in the 
source of supply. 

0. W. MANDELL 
Acragage Corp. 
Milford, Conn. 


This is a new design. The patents 
are held by Paul Romine, 25689 
Ford Street, Roseville, Michigan. 
Mr. Romine can supply you with ad- 
ditional information about the drill 
feed unit. 

Continued on page |4 
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View of three Hydramite 
pumps powering test stands 


at Alloy Stee! Products Company 








AE representative provides “muscle” 
for valve testing 


ALLOY STEEL PRODUCTS COMPANY, Linden, 
N. J., makers of stainless steel valves, recently needed 
new hydraulic units for use in hydrostatic tests. They 
called on The Airoyal Company who designed and 
produced three units employing AE Hydramite fluid 
power generators which actuate cylinders that clamp 
the valves in place while being tested. The installation 
has speeded up testing operations and has proved 
100% reliable. 

The Hydramite has rapidly become the first choice 
for a widespread range of hydraulically-operated 
equipment ...and always provides the efficiency and 
economy associated with products of the American 
Engineering Company. Available in a variety of sizes, 


it develops up to 5000 p.s.i. and ates 
on most af the makes an wierestteb of oil suitable for 
hydraulic circuits. 

No matter what sort of high pressure hydraulic 
pumping stem you need, in most areas there’s a 
nearby AE hydraulic equipment representative to 
save you time and expense in its engineering and con- 
struction. And from then on you can count on him 
to assume local responsibility for continuous efficient 
service. 

Mail coupon for full information about the Hydra- 
mite for constant displacement from 3 to 100 g.p.m.; 
or about the Hele-Shaw for variable displacement 
from 1 to 110 g.p.m. and pressures to 3000 p.s.i. 


hems os a tale wo ie al A EL leeds | 


American Engineering Company 
2530 Aramingo Avenue, Philadelphia 25, Pa. A 


Gentlemen: Please send me complete information about ia 
the () Hydramite. () Hele-Shaw. 


City 
is at at oe wat a Ss ee om al 
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This helpful new booklet tells you 


How flange surfaces 
affect gasket performance 


IF YOU BUY, specify or design joints requiring gas- 
kets, you will find helpful information in this new 
booklet. It provides a basis for selecting the flange 
surface finish most suitable for a given gasket. It 
explains why the right finish makes it easy to form 
the initial seal and obtain the best joint perform- 
ance in service. 


This booklet is the latest in a series of technical 
publications issued by Johns-Manville under the 
collective title “The Gasket.” It is based on studies 
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made at the Johns-Manville Research Center, larg- 
est laboratory of its kind in the world. It incorpo- 
rates the long experience of Johns-Manville engi- 
neers in the design o° gaskets such as asbestos, 
fibre and composition types, asbestos-metallic and 
all-metal gaskets. 


Booklet offered without charge 


To secure your copy of this study, write for “The 
Gasket,” PK-48A No. 7. Address Johns-Manville, Box 
60, N. Y. 16; in Canada, 199 Bay St., Toronto 1, Ont. 


JM Johns-Manville PACKINGS & GASKETS 
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HIGH PRESSURE 
Bicone rkak te. HYDRAULIC CYLINDERS 


P 5 T 0 N R 0 D 5 "Stock" Models For immediate Delivery 
Prevent Scratch-Damage Added To Famous "Custom-Built” Line! 


Nick R 
nen ee Rapidly expanding list of Miller "Stock" Cyl- 
inders for immediate, off-the-shelf delivery 
now includes thousands of different combina- 


SOLID STEEL HEADS, tions of bore, stroke and model and covers 


both air and hydraulic cylinders—cushioned 

CAPS and MOUNTINGS and non-cushioned. 

Eliminate Breakage ; ' These are in addition to Miller "Custom-Built" 
Cyiinders available on normal scheduled de- 
livery in an almost infinite selection. "Stock" 
Boosters also available for immediate delivery. 


Write for Complete Catalog and Steck List! 





DIRT WIPER SEALS Standard Leother Cup Seal A: 
sembly Shown Is Interchange 
role(s ALMA hielilelelaemataiels 
Ring Piston Assembly 


Protect Rods, Seals, Bushings 






MET J.1.C. HYDRAULIC 


STANDARDS years before 
WRITE FOR CYLINDER BULLETINS H-104 ond A-105 P . . 
so ipa ~¥ their adoption in 1949. 
Complete Miller cylinder line includes: air cylinders, 
1%” to 20” bores, 200 PSI operation; low pressure hy- 


draulic cylinders, 1%" to 6” Lores for 500 PSI opera SPACE-SAVING SQUARE 


tion, 8” to 14” bores for 250 PSI; high pressure hydraulic asta , . 
cylinders, 14%” to 12” bores, 2000-3000 PSI operation. DESIGN originated by Miller in 


All mounting styles available. 1945. 





LUID POWER CO. 


COMPANY 


MILLER F 


y MILLER MOTOR 





SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN «+ DAYTON « PITTSBURGH « PHILADELPHIA « 
BOSTON «+ HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 
RAPIDS « DETROIT » FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS 2008 N. Hawthorne Ave., Melrose Pork, Iii. 
« MILWAUKEE » LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 
SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 


@ HOUSTON «+ TORONTO, CANADA ond OTHER AREAS 





Gp 
SWIVEL JOINTS 


For 4", %", V2", and %" O.D. Tubing 
or comparable pipe sizes 





® EASY TURNING! 


fully pressure loaded, Moves freely even when 


® ABSORB 
meta! cont 
direction, “ 


S VIBRATIO 

N! No 
ct through joint. Moves in any 
i CORROSION 
R 
Materials Suitable oy 


Designed t 





MANUFACTURING CO., 


532M Winnemac Ave., Chicago 40, Illinois 
In Canada: The Holden Co., Ltd. 


The Only Truly Complete Line of Flexible, Swivel, and Revolving Joints 
FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 
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Low Cost Flow Meter 


We would like to know where it 
is possible to purchase a low cost 
flow meter that will measure flow 
rates under varying pressure 
changes from 0 psi to 2000 psi. 

ROBERT C. BARNES 
Pratt & Whitney Aircraft 
East Hartford, Conn. 


We have sent you the names of 
two suppliers whose product should 
do your job. 





Who Makes the Pump? 


In your September 1954 issue, 
George D. Becker, in his article 
titled, “Built-In Air Hydraulic 
Jacks” made reference to a small 
air operated hydraulic pump capable 
of producing up to 30,000 psi pres- 
sure. We will appreciate your ob- 
taining the manufacturer’s address 
and data on this pump. 

E. B. RUSSELL 
Kaiser Steel Corporation 
Fontana, Calif. 


The pump is made by Sprague 
Engineering Corporation, 1144 
West 135th Street, Gardena, Cali- 


fornia. 





Power Steering Info 


There have been various articles 
on the gcod and bad points of pow- 
er steering equipment, but no infor- 
mation has been made available as 
to adjustments and repairs to these 
units. As specialists here in Winni- 
peg on hydraulic repairs and auto- 
mobile steering, we are very inter- 
ested in obtaining all the technical 
data available on all models manu- 
factured by the various firms. We 
are very anxious to train men in 
eur shop to be able to cope with 
power steering troubles. Please sup- 
ply us with information as to the 
sources of further material. 

Gc. J. PURDY 
Keystone Safety Clinic 
Winnipeg, Canada 


For information which will help 
you train men to service power 


Continued on page '8 
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ONSTHNT ELI 


with 
AUTOMATIC; 
BY-PASS 





It's another WATERMAN 
FLOW CONTROL VALVE for— 


* Power Steering Systems 
¢ Fluid Motors 
* Secondary Circuits 


¢ Or any Hydraulic Circuit where 
a Constant Flow Rate is required 
from a Variable Volume Pump 
Output. 


BY-PASS FLOW REGULA- 
TORS relieve excess flow at work- 
ing pressure resulting in— 


* Reduced Oil Temperatures 
¢ Increased Efficiency 


¢ Less Maintenance 











Look to WATERMAN for the answer to 
your FLOW CONTROL requirements. 


Write for latest illustrated bulletin A. 


WATERMAN 
ENGINEERING COMPANY 


725 CUSTER AVENUE + EVANSTON, ILLINOIS 


November, |954 
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TO THE APPLICATION OF 
ELECTRAULIC HIGH SPEED PUMPS 
AND AUTODRAULIC CONTROL VALVES 


PIPE BENDING IN HOLLAND 


A 

/ All over the world, Electraulic high 
4 speed pumps and Autodraulic control 
valves (no solenoids) a consistent 
performance over a wide range of ap- 
plications. A direct hydraulic system 
powered by Electraulic pumps and op- 
erated by the Autodraulic push-button 
control system is an independent unit, 
unaffected by the demands of other 
machines, giving any desired pressure 
at fingertip control—it cannot fail to 
give increased efficiency and economy 

in your plant. 


FORGING IN SWEDEN IN-LINE PLUNGER PUMP 


Electrasiic Twin Straight-in-Line Plunger Pump, 
4 mounted in @ steel bed-plate tank. 


7 





EXTRUSION IN U.S.A. PULP BALING IN CANADA. 


DIRECT HYDRAULIC SYSTEM 





TOWLER BROTHERS (PATENTS) LTD. RODLEY, NR. LEEDS ENGLAND 
Sole Agents U.S.A. and CANADA 
MACMILLIN ENGINEERING CORPORATION 


2125 HOWARD STREET, CHICAGO 45, ILLINOIS Ambassador 2-119!. 





ma. 43 
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OO-M eyinn fo inprred 


EFFICIENCY 


DESIGN 
APPEARANCE 


Here’s the cylinder made to order to meet 

industry’s growing demand for machines 

that, are more functional, cleaner-lined, less cumbersome. 

You don’t sacrifice bore size in tight quarters when you specify O-M Air or 
Hydraulic Cylinders. SPECIAL INTERLOCKING MECHANISM 

does away with bulky tie rods, end 

caps ... saves up to ¥ installation space! 

Interlocking feature also provides perfect alignment, lower coefficient of friction 
which makes possible smoother performance at low or high speeds 

regardless of length of stroke. Easily removed, inspected, 


fi t where th “ j t | repaired. Completely interchangeable parts. 
| orners wont?! 
Available in full range of sizes (1144" to 8” 


bores) with standard, 

2 to | or oversize rods. All steel 

construction with bearing bronze. 
‘eX 14-day delivery on most sizes. 


; 
| 
SB ee 
« 8 ec OG EE aoe Bea oR Me ee 
. 


ORTMAN-MILLER MACHINE COMPANY 
| 143rd Street, Hammond, Indiana 


Mail coupon now! Have representative call Send latest catalog 


Send '4-scale templates Send 2-scale templates 
for FREE catalog and complete 


set of 4 and \-scale tem- re. 
plates ng all cylinders and 
mounting brackets, 





November, |954 Circle 92 on Reader Service Card 





Hel: FreeFlow GASKETS 


made of TEFLON* 


FOR EVERY 
CORROSIVE SERVICE 


“John Crane’s’’ FreeFlow construction and chemically inert Teflon 
have been combined as the answer for gaskets in corrosive service. 
This new construction assures a flush fitting with the I.D. of the pipe 
and the inner wall of the Teflon envelope, not possible with the 
ordinary “wishbone” type gasket. (See drawing above). 


This means elimination of: 

1. Flow restriction and turbulence in the line. 

2. Danger of rupture at high temperature due to entrapped air 

between gasket insert and Teflon envelope. 
“John Crane” Teflon FreeFlow gaskets are imperviow; to prac- 
tically every known chemical or gas and are unaffected by tempera- 
tures from —100° to +482°F., depending on the insert material. 
They are available in all shapes and sizes for a wide variety of appli- 
cations, such as glass lined, porcelain, pyrex and similar equipment, 
including reactor kettles and pipes, distillation columns and nozzles. 
Request full information on “John Crane” 

FreeFlow gaskets for your particular requirement. 
Ask for our informativs booklet, The Best in Teflon, 
for other important technical and application data. 
Crane Packing Company, 1805 Cuyler Avenue, 
Chicago 13, Illinois. Jn Canada: Crane Packing Co., Léd., 
617 Parkdale Ave., N., Hamilton, Ont. 


DEPEND ON “JOHN CRANE TEFLON PRODUCTS 


* DuPont trademark 


“AX CRANE PACKING COMPANY 
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steering systems on automobiles, we 
suggest that you write to the service 
divisions of all the automotive com- 
panies and to the following suppliers 
of hydraulic power steering units: 
Ross Gear & Tool Company, Sagi- 
naw, Michigan, Gemmer Manufac- 
turing Co., 6400 Mt. Elliott Ave., 
Detroit, Mich., Saginaw Steering 
Gear Div., General Motors Corp., 
Saginaw, Mich. 


Special Groove Designs 
OT ee “©” Rings ° 
The attached clipping from the 
July issue of APPLIED HYDRAU- 
LICS (the first item on the Grow- 
ing Horizons page, p8) states that 
longest life in “O” ring seals dic- 


_ tates “special installation techniques 
| and groove designs.” Please inform 


us where we may locate some pub- 


_ lished material on this specific sub- 
| ject of “special groove design.” 


RALPH R. HAUSE, 
Hause Valve Co. 


Several of the leading manufac- 
turers of “O” rings (see advertise- 
ments in this issue) have published 
catalogs or manuals in which some 
data on special grooves is given. 
Field representatives of these com- 


| panies could be helpjul in your spe- 

_cifie design problem. Groove de- 

_ signs are critical on “O” ring rotary 
and reciprocating applications. 


Reprints and Back Issues 


We can normally supply single 
copies of back issues of APPLIED 
HYDRAULICS 3 to 6 months back. 
Older copies normally cannot be 
furnished, many issues further back 
are out of print. We can however, 
supply photostatic copies of indi- 
vidual articles from such issues. 
Here is a list of recent reprints, cop- 
ies of which are available as long 
as the present supply lasts: “Fluid 
Power Circuits”, reprinted from the 
January, 1954 issue, $.50; “Grow- 
ing Horizons for Fluid Power”, re- 
printed from the January, 1953 is- 
sue, $.25; “Servomechanisms for 
Industry”, reprinted from the Sep- 
tember, October and November, 


Continued on page 22 


APPLIED HYDRAULICS 





Suntac Cuts Hydraulic Leakage 90% 


Hydraulic ram for injection molding press leaked ex- Leaking oil dripped on hot platen and splashed onto 
cessively, using ordinary hydraulic oil. Make-up ran operator, causing burns, spotted clothing, and generally 
approximately 8 gallons per week. untidy condition around the press. 


Packings required changing at least once a month— Changed to Suntac. Make-up oil now running only 
frequent adjusting. Down time for maintenance seriously about '¢ gallon per week. Operators are happier, and 
reduced productivity. productivity greatly increased. 


If you have a leaky hydraulic system, remember this: SunTAc is the hydraulic oil 
especially compounded to reduce leakage. Special additives make the droplets cling 
together . . . keep them from leaking through packings. Experience has proved that 
SuntTac will cut leakage an average of 35%. Get complete information about 
Sunrac Hydrauli¢ Oil from your Sun Oil Co. representative. Or write Dept. AH-11 


INDUSTRIAL PRODUCTS DEPARTMENT a 
SUN OIL COMPANY “UNO 


PHILADELPHIA 3, PA. ¢ SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Refiners of famous High-Test Bive Sunoco Gasoline 





5000 psi— 
continuously 


A 


7 


Denison Axial Piston Pumps 
operate continuously at 5000 psi, 
deliver up to 35 gallons per minute 


Few hydraulic pumps can operate at 5000 psi. And, if they 
can, it's for only a few seconds at 5000 psi. Not so with 
Denison Axial Piston Pumps. They deliver up to 35 gpm 
at 5000 psi . . . continuously. Yet they cost no more than 
many pumps with lower pressure ratings. 

Three sizes deliver 10, 20 and 35 gpm. Available in 
constant or variable volume types . . . with handwheel, 
pressure-compensating, stem or cylinder volume controls. 
Mountings: Face, fiange or foot. 

The circuit shows a Denison Axial Piston Pump in a 

PUMPS * MOTORS * CONTROLS + PRESSES hold-down or clamping circuit. Write us for bulletins 
about Denison pumps. 


THE 
DENISON ENGINEERING COMPANY 
71166 Dublin Road + Columbus 16, Ohio 
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Power! Control!! 
Production!!! 


with Schrader Valves 


Compressed air, plus automatic control, has given industry 
a muscle-saving power to produce more economically .. . 
without fatigue ... with increased production. 

Reliable valves are an absolute necessity. And Schrader 
Valves are the accepted solution, wherever air controls are 
used. Schrader Valves are designed and built by a company 
whose success dates back to 1844—more than a century of 
experience in air control. 

In the complete line of Schrader Valves you'll find two-, 
three- and four-way models . . . for hand, foot, tripper, cam, 
pilot or solenoid operation ... for practically any application. 

Compressed air has become a must in every plant. If you 
are not now using it, investigate it. And—wherever you actu- 
ally use compressed air—you'll make its use most effective 
if you use the best valves possible—Schrader Valves. 

Find out how you, too, can put compressed air to work 
to save you money. For details, write—or, if you prefer, fill 
out the coupon below. 





eoeeeeesersefeerete#e#rfcfe#eee#eee#eee#*e#e#e#e 


A. Schrader’s Sor 
Division of Scovili Manufacturing Company, Incorporated 
456 Vanderbilt Avenue, Brooklyn 38, N. Y., Dept. 8-4 


| am interested in more information on 


Schrader 


866. U. 5, PAT. OFF, 














Leaders in air control since 1844 


i 





a] 





’ 


AdAdevouss 
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it’s hard to beat these 
advantages of Janmnate 


Leather Packings 


. They do not require lubrication 
. They do not readily coldfiow 
They will not score or abrade 


They are adaptable to many different types of 
service 


They can be stored indefinitely 
6. They are not affected by sub-zero temperatures 
You get ali these special advantages from Tannate 
Leather Packings because they are tailor made from 


special tanned Tannate Leather, custom impreg- 
nated to meet your requirements. 


If you have a special need for a packing that will 
seal better and last longer, specify Tannate Leather 


RHOADS 


INDUSTRIAL LEATHERS. 


PHILADELPHIA > NEW YORK + CHICAGO + ATLANTA 
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1953 issues; “Design of Hydraulic 
Systems for Heavy Presses”, re- 
printed from the October, Novem- 
ber and December, 1953 issues; two 
of the 1953 Prize Winning Papers 
—“New Hydro-Air Power Unit 
Offers More Speed, Force and Con- 
trol” from the October, 1953 issue 
and “Design of a Hydraulically Op- 
erated Biaxial Fatigue Testing Ma- 
chine” from the December, 1953 
issue; ‘“‘Application of “Shear- 
Type” Sleeve Fittings, reprinted 
from the March, 1953 issue; 
“Bonded Seals . . . How and Where 
to Use Them”, reprinted from the 
May, 1954 issue; “Electronic In- 
strumentation . . . Techniques for 
Hydraulic Application”, reprinted 
from the April, 1953 issue; “High 
and Low Range Aniline Point”, re- 
printed from the April, 1954 issue; 
“High Oil Pressures Widen Appli- 
cations in New Mill Design”, re- 
printed from the May, 1953 issue; 
“Simplified Valving”, reprinted 
from the February, 1954 issue; 
“Three Pressure Switch Controlled 
Accumulator Circuits’’, reprinted 
from the June, 1954 issue; and 
“Winch Design Uses Hydraulic, 
Gear and Belt Drives”, reprinted 
from the March, 1953 issue. Where 
no price is noted, individual copies 
will be furnished without charge. 





Beginner's Courses 


I have heard that you plan to 
publish in book form the courses 
in basic hydraulics and basic pneu- 
matics. If true, when will copies be 
available. Is it possible to secure 
back issues of APPLIED HYDRAU- 
LICS which contain installments of 
both these series? I am planning 
to use these lessons in outlining a 
course for our own use. 

WARREN F. DECKER, 
Packing Product Mgr., 
J. E. Rhoads & Sons 


We did not reprint the series “A 
Beginner's Course in Basic Hydrau- 
lics” which appeared in APPLIED 
HYDRAULICS during 1949-1951. 
However, we have reprinted, “A Be- 
ginner’s Course in Basic Hydrau- 
lics” in booklet form. Single copy 
price is $1.00; 20-99 copies, 90 cents 
each; 100 or more copies, 80 cents 
each, 
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STELLITE’’- WELD 


Solenoids 


do those hidden jobs 


Solenoids offer you a modern, up-to-date way of 
doing jobs automatically, by remote control— 
even in cramped quarters. You can simplify de- 
sign, manufacture and operation—with the posi- 
tive, accurate action of Namco “Stellite’’-weld 
The F. L. Smithe Machine Company 


Solenoids. 2 points with pride to the Champion Hy- 

‘ draulic Die Press. Its sy ram 

Many manufacturers with a cost or space MH) and cutting board movements provide 

problem have found the solution in these com- et Se ee ws cnee, tonaes 

. . : , : : solenoid components, they chose Namco 

pact reliable solenoids. They're using them in ee eT ae 

the place of expensive and bulky gear trains, aoids. 

levers, linkages and other mechanisms. They're 
getting better products (usually at lower costs) 


by using Namco Solenoids to 





ACTUATE CLUTCHES ACTUATE CLAMPING 
OPERATE SWITCHES HOLD CHUCKS 

CONTROL MACHINES OPERATE VALVES 

MOVE LEVERS VIBRATE CUTTING KNIVES 
PRINT SYMBOLS OPEN AND CLOSE DOORS 
OPERATE SAFETY DEVICES OPEN AND CLOSE HOPPERS 
EJECT WORK IN PROCESS SORT INSPECTED PARTS 


Namco “Stellite”-weld Solenoids are built in 
sizes with ratings from 24 to 25 pounds, push 
or pull, at maximum 1” stroke. We'll be glad to 
recommend the size and style best suited to your 
job—ask our engineers to talk it over with 
yours. 


Engineering BULLETIN EM-52 gives 
details on stenderd Nomco Solenoids. 


LECTRICAL MANUFACTURING DIVISION 


The NATIONAL 
ACME COMPANY 


, re 
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MECHANICAL SEPARATION 


Deflector cup directs flow of air or gas together 
with water, oil and dirt to the walls of the 
housing and then downward at high velocity 
into the base where liquid and heavier dirt 
particles are deposited. 


FILTRATION 


Air or gas, having been mechanically cleaned, 

rises at low velocity through the Radial Finned 

Filtering element or insert which removes the 
? lighter air-borne material. 


This exclusive Double-Action principle of Staynew Pipe Line 
Filters assures sustained, trouble-free operation. Inexpensive, 
quickly installed and easily maintained, these filters keep air 
operated or controlled equipment free from pipe scale, dust, dirt, 
and condensate. Wherever you require air and other gases clean 
and dry—demand and get—Staynew Pipe Line Filters. 


Write today for complete Staynew Pipe Line Filter Bulletin B-1A. 


65 Centre Pk., Rochester 3, N. Y. 
ALL TYPES OF FILTERS FOR EVERY INDUSTRIAL NEED 
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specify with 


HYDRAULIC PUMPS 
FLUID MOTORS 


1 





confidence... 


Design engineers have confidence when they 
specify dependable Eastern Hydraulic Pumps and 
Fluid Motors. Exclusive Eastern features create an 
economical, reliable, and compact unit for the heart 
of your hydraulic mechanism. 


Lightweight construction of aluminum alloy 
housing, nitralloy gears and shaft, and close toler- 
ances assure longer service, higher volumetric 
efficiency, ard more dependable operation. Various 
types of mountings are available for space saving 
installation. 

In many cases by specifying an Eastern unit you 
realize dollar savings as well as great savings in size. 
They cut operating costs by keeping space require- 
ments and weight to a minimum. 





pressure geor 


pump. Delivery from .6 to 9.6 gpm motor. Torque ovtpyt — 0 fo 15 
and pressures up to 1,500 psi. ft. pounds. 


Send for Eastern Hydraulic Catalog F-800. Con- 
tains valuable engineering diagrams and information. 


QSVOM INDUSTRIES, INC. 


296 ELM ST., NEW HAVEN, CONN, 
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SS GROWING HORIZONS == 


NEWS ACTIVITIigS e 


STANDARDIZING CYLINDER mounting dimensions may not be coo far off. One cylinder 
manufacturer recently made a comparison chart of dimensions covering cylinders made by 
eight different manufacturers. The similarities are quite surprising. It seems quite possible 
that cooperation between manufacturers could result in interchangeability similar to that 
provided by electric motor standards 


TENTATIVE DRAFTING STANDARDS MANUAL for hydraulic and pneumatic systems 
has been published by The American Society of Mechanical Engineers. These are proposed 
American Standards which are still subject to revision. This manual shows methods of pre- 
paring pictorial, cutaway and graphical diagrams. Symbols for all components are given. 
Graphical symbols follow the established JIC standards. This manual, when it has been fully 
approved, will greatly assist in the preparation of clear, uniform circuit drawings for fluid 
powered machines 


LAST MONTH PRESIDENT EISENHOWER became an operator of an oil powered bull- 
dozer. Without any practice, he did a masterful job. Actually, the operation of the bulldozer 
was just incidental to the occasion which was the ground breaking for the first U.S. com- 
mercial atomic power plant. The President was in a television studio in Denver and the bull- 
dozer he was operating was 1300 miles away at the Shippingport, Pa. plant sits. To our 
knowledge it was the first time that remote actuation of hydraulic controls has been carried 
out over this distance. It was certainly the first time that a bulldozer had an “atomically 
actuated” hydraulic system. The President waved a radioactive wand over a fission counter. 
Movement of the counter's needle set the bulldozer in action. We might guess at the details 
of the actuating system. Bur it really doesn't matter. It is just another example of the great 
flexibility of control offered by hydraulic power 


NEW PUMPS FOR HIGH PRESSURES are now available. One manufacturer has recent- 
ly introduced a pump which will deliver 5 gpm at a maximum of 10,000 psi. Another model 
will deliver 10 gpm at a maximum of 5000 psi. These radial piston pumps offer designers 
new possibilities in creating machines which are smaller and deliver greater power. De- 
velopment of these pumps puts the burden of further advances with high pressure on valve 
manufacturers. Also, that everpresent problem of leak-free plumbing takes on greater im- 
portance 


“PRODUCTION PROCESSES are becoming so complicated,” says D. S. Harder, vice 
president-manufacturing, Ford Motor Company, “that I believe a preventive maintenance 
program is a must. Extended use of the principles of automation will make this mandatory 
in a well managed plant. The purpose of a preventive maintenance program is to deter- 
rine the anticipated life of perishable parts of our mechanical equipment and to see that 
these parts are replaced beforz a complete breakdown occurs. Lack of preventive main- 
tenance program can soon cause an adequately engineered production line to disintegrate 
into a low producing, high cost system.” 
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The New Valvair Speed King line is complete — 3-way, 4-way, 
and 4-way-5-port (2-pressure), foot-mounted or sub-base manifold mounted: 
pipe sizes — %4", %”, 2", %”, 1". COMPLETE — to fit almost 
innumerable applications. A precedent-breaker in size, weight, speed and endurance. 
Only two moving parts. Non-corrosive materials throughout. 
Solenoid and pilot valve parts are totally enclosed, 
but easily accessible. Get all the facts! 


VALVAIR CORPORATION Afiiiiate: Sincloir-Collins Valve Company 
951 BEARDSLEY AVE., AKRON 11, OHIO 
REPRESENTATIVES IN PRINCIPAL CITIES 
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COMPACT DESIGN 
SAVES UP TO 


PERFORMANCE 
WITH EXTRA HIGH 
SAFETY FACTOR! 


CYLINDERS 
OIL pressure to 750 — AIR to 200 P. S. I. 


CIRCULAR HEADS WITH TIE RODS . ; 
Now the sensational new T-] Spacemaker sets the pace in 


compact cylinder design and efficient performance! 


ls 
) 


| T T , 
IO / 
( ) () (5-9 | / New “Self-Aligning” adjustable oil cushion means faster 
| = / ’ / / 
i / 


)| acceleration and better cushion than ever before . . . New 
f T-J Super Cushion Flexible Seals for air insure positive 
/ cushion with automatic valve action for fast return stroke. 
; / SPACE More plus features include—heavy wall, precision honed, 
(rs T-J hard chrome plated, seamless steel body . . . leakproof 
See“ d cylinder head to body construction . . . heavy duty, high- 
0b pee dO meespeet vane gna tensile, hard chrome plated piston rod. Write for bulletin 


edjecen! equipment witheu! sacrificing strength 
SM-454-2, The Tomkins-Johnson Co., Jackson, Mich, 


TOMKINS-JOHNSON 


Cc 
SQUARE HEADS WITH THE 8O0S 
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FRACTIONAL HORSEPOWER 
VARIABLE SPEEDS —'N SMALLEST PACKAGE 


HERE’S the new variable speed motor 
that cost-conscious plant operators have 
long sought. It’s the light weight U. S. Vari- 
drive, Type VA, compactly dimensioned to 
occupy least space, yet suitable for rugged 
industrial duty just like the larger HP Vari- 
drive line. Compact dimensions and light 
weight now make built-in application of 
variable speeds practical. You can mount 
it right on your machine, close in; or in any 
position on floor, wall or ceiling, with or 
without remote control. 


Quick, Accurate Dial Control 

Full speed range instantly obtained in less 
than one turn of dial handle. The station- 
ary dial plate is precisely calibrated for 
close speed setting, yet easily visible from 
a distance. 


Gets You More Production 


You can greatly increase the perform- 

ance and output of your machine 

using fractional horsepower with 

Type VA. You can now get the exact 

speeds needed for each operation. 

Your operator can control the speed . = aaa 

to a split rpm to accomplish better y ty Sw 


workmanship and to actually gain . ; 
more output. This amazing motor ; 
invariably repays its low-cost invest- , TY PE : 


ment within a few wecks. 
V4, t09/4 hep. 


14%" High x 84" Wide 
Weight—87 Lbs. 
Easiest Dial Control . 
Single and 3-Phase o = = 2, ae : 
, | iy YVABIORIYE MOTOR. 


U. S$. Electrical Motors Inc. AH-II 
Box 2058, Los Angeles 54, Calif. or Milford, Conn, 


©) Send Varidrive Bulletin 1797 


Bulletin Chock-full of Facts 


You'll want to study the internal workings of this revo- 
lutionary small horsepower motor —see how it works, 
note the high excellence of materials and the advanced 
engineering skill that makes Type VA the wonder motor. 
All the facts ore interestingly presented in Bulletir No 
1797. Engineering details o1d many types shown. 


U. S. ELECTRICAL MOTORS INC. 
Los Angeles 54, Colif. Milford, Conn. 
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Yes, just a look at this hydraulic 
TRUNNION CYLINDER tells you that 
it’s for heavy duty continuous service. 
What's more, NO HOSES are re- 
quired due to our HYDRAULICALLY 
BALANCED SWIVEL PIPE CONNEC- 
TIONS. That’s important when deal- 
ing with large cylinders or pressures 


above 1000 psi. 


And this style of cylinder is only 
one of many, all of which embody 
“extra” features of design and con- 
struction; features that, as a result of 
our long experience in building heavy 
duty hydraulic equipment, mean 
trouble free performance. 


True, these cylinders are not the 
mass produced, “off-the-shelf” type, 
but they are built according to our 
standards and to meet your require- 
ments. We will be pleased to receive 


your inquiries. 


Quality EQUIPMENT for Quality PERFORMANCE 


BENJAMIN [ASSMAN 
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And Oilgear’s Range and Control 
help capture savings hidden in 
J. 1. Case 100,000 Ib. Boiler Unit 


The 100,000 Ib. per hour boiler unit in 
the J. I. Case Co. tractor works at Racine, 
Wisconsin, has demonstrated that it is 
one of the highest efficiency units in the 
United States. To obtain such high effi- 
ciency, careful tests of variable speed 
drives for fuel feed and grate travel were 
made during two years. Finally, Case 


engineers selected Oilgear Fluid Power 
Drives, for, as Mr. Cole H. Morrow, Chief 
Plant Engineer says, the Oilgear units 
proved far superior to electric drives and 
mechanical transmissions under actual 
operating conditions. 


“In order to obtain 


SMOOTH, POSITIVE “In order to « 
igh efficiency in any 
SPEED VARIATION boiler unit,” says Mr. 


Morrow, “a very precise variable speed 
fuel feed drive is required to meet widely 
varying demand. The Oilgear Drive gives 
smooth, positive variable speed operation 
from zero to 100% of capacity with a straight 
line fuel feed characteristic. This allows us 
to calibrate the control system for opera- 
tion within amazingly close limits of fuel- 
air ratio variation. 


EASE OF “Also, on this type of stoker the 

grate speed must be infinitely 
CONTROL variable from minimum to 
maximum yet maintained in direct propor- 
tion to the rate of fuel feed. Every change 
in fuel feed requires an immediate and 


directly proportionate change in grate 
speed. (Such synchronization) is easily ob- 
tained with the Oilgear drive units because 
of their ease of control, and the simplicity 
and low force requirements of the control 
mechanism.” 


Also, fuel feed and grate 
drives must have a range of 
SPEED RANGE speed at least equal to the 
demand range. Most drives heave a range 
not exceeding 4 to one. Yet at Racine, dur- 
ing the summer, demand drops far below 
the 25,000 Ib. threshold imposed by such a 
ratio. The Oilgear Drives however have no 
“ratio” limits, would function down to zero 
load if necessary. In fact, they give precise 
load contro! down to a load of 15,000 pounds 
per hour normally obtained each day dur- 
ing the summer, and down to as low as 5,900 
pph over the weekends still under full auto- 
matic control. 


UNLIMITED 


OUTSTANDING “One of the outstanding 
eatures we discovered... 
RELIABILITY was the reliability of the 
Oilgear units. The experimental installa- 
tion operated almost continuously for a year 
and a half without any difficulty. This rec- 
ord was far better than we were able to 
obtain with any other type of drive or 
transmission.” 


These four features, variability, ease of 
synchronization and control, actual range 






Cfecienity Uni 


“nN tHE 
UNITED 
STATES 


View in J. 1. Case Co. tractor works at Racine, 
Wis. Boiler front and Detroit Rote-Grate 
Stoker on 100,000 Ib. per hr. boiler unit, 





Twe Oillgear Variable Delivery Pumps with simple 
diaphragm actuated hydraulic servomoter lever 
controls supply fluid power for the fuel feed and 
grate drives. An Oligear drive was experimentally 
installed on the fuel feed on the first stoker in 1948. 
On the basis of its performance, Oligear drives 
were used for both fuel feed and traveling grate on 
@ second stoker unit installed in 1949. Alse, Oil- 
gear will replace the mechanical grate drive on 
the first stoker installed in 1943. Like a shedew, 
flexible, controllable Oligear Fluid Power causes 
fuel feed rate and grove speed te accompany steam 
demand up and down. Recording cherts show 
steam demand varies “all over the piece,” but 
steam pressure and fuel air ratic stay steady. 


from zero fpm, rpm or torque up to maximum, 
and reliability proven over and over again, are 
indications of the many advantages Oilgear 
drives and transmissions cffer in machine 
design end use. Investigate Oilgear equip- 
ment as a better solution for your problems, 
THE OILGEAR COMPANY, 1564 West 
Pierce Street, Milwaukee 4, Wisconsin, 


PIONEERS IN FLUID POWER 
PUMPS, TRANSMISSIONS, CYLINDERS AND VALVES 





USEFUL LITERATURE 





DIRECTIONAL CONTROL VALVES .. . built for 
pneumatic and hydraulic applications are illustrated 
in Ledeen Manufacturing Company’s 16 page catalog. 
Described are hand, foot, power and solenoid operated 
valves. Dimensions and weights, application diagrams, 
circuit diagrams are clearly shown for each type of 
valve. All have rotating disc construction, chrome 
plated surface in body, integral disc and stem. The 
bulletin includes a parts and accessory list. 
Circle 151 on Reader Service Card 


GROMMETS . . . made in a wide range of proven 
rubber, synthetic rubber and silicone rubber com- 
pounds are listed in a 16 page file folder released by 
Goshen Rubber Co., Inc. The line includes the com- 
plete Air Force-Navy Standard AN931 grommet 
series, 34 basic sizes, each size available with 1/16, 
1, 3/16 and \% inch groove width, and the 34 sizes 
in the web type with 1/16 inch groove width. In addi- 
tion there are many special sizes, all of which can be 
furnished from industrial compounds. 
Circle 152 on Reader Service Card 


OIL TEMPERATURE REGULATORS .. . are 
covered in a 12 page catalog, showing the whys and 
hows of temperature ranges and installation musts. 
Published by Lawler Automatic Controls, Inc., the 
catalog explains where and when to use direct acting, 
reverse acting, three way type thermostatic tempera- 
ture regulators and lists typical engineering specifica- 
tions. Illustrated with cutaway photos, diagrams, in- 
stallation diagrams and engineering tables, the bul- 
letin also details special product features. 
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AIRCRAFT HYDRAULIC FLUID .. . its advan- 
tages, properties and conversion costs, are discussed 
in a new 16 page revised booklet. This publication, 
prepared by Monsanto Chemical Company’s Organic 
Chemicals Division, states that present systems can 
be converted readily te fire-resistant Skydrol by a 
minimum of aircraft processing and material changes. 


You'll find many valuable production 
and design ideas in publications de- 
scribed here . . . copies will be 
sent you free without obligation 


The booklet also includes a sample itemized tabulation 

of man-hours required for conversion at either the 

8,000-hour overhaul or pattern overhaul period. 
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LEVEL INDICATOR .. . for application with most 
non-adhesive chemicals, oils, is the subject of a leaf- 
let offered by Thermo Instrument Co. This meter-indi- 
cating level monitor derives its signal from an inert 
capacitive-type sensing probe. Specifications show that 
the instrument can be operated from high vacuum to 
pressures as high as 100,000 psi. Data included 
illustrates uses of the unit in remote indicating appli- 
cations where the repeat meter can be located at a 
practically unlimited distance from the main sensing 
installation. 
Circle 155 on Reader Service Card 


HEAT EXCHANGERS ... of the “F” shell and tube 
type, made by Young Radiator Company, are described 
in their new catalog No. 1245. This 12 page, two 
color, brochure contains application photographs cov- 
ering a wide range of industries, presents materials, 
construction features, dimension drawings and tables. 
Four pages of the catalog are devoted to a simple, 
complete guide to heat exchanger selection. This data 
includes all necessary tables and formulas for select- 
ing exchangers involving the most common cases of 
water-to-water and water-to-oil heat transfer. 
Circle 156 on Reader Service Card 


BALL BEARING SWIVEL FITTINGS . . . which 
range in size from % to 1 inch and from working 
pressures of 6,000 psi at 225 degrees F to 1,250 psi 
at 750 degrees F, are outlined in a bulletin issued by 
Emseo Manufacturing Company. Covering the HP 
and HT types, the literature describes method of con- 
struction and application of these fittings. Illustrated 
with many sectional drawings, it gives complete dimen- 
sions, specifications, weights and engineering data. 
Circle 157 on Reader Service Card 


For more reviews of Free Literature turn to page 122 
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HYDRAULIC HOSE ASSEMBLIE 


MOVING MOUNTAINS 


MOVING FORESTS 


Eastman Hydraulic Hose, operating at 
2090 Ibs. p.s.i., delivers the power 
required to steer the rear axle, weighing 
11,800 Ibs., on this New “Hyster” SC-180 
model. Due to heavy, load-balancing 
counter-weight over this axle, it 

would be impossible to steer this “King 
of the Lift Trucks” without hydraulic 
power when empty. Maximum 
maneuverability is attained through 

er steering—moving loads up 

80 9 tons, like these giants of the forest. 


Designers of this great mountain m o 
were pioneers in the application of” 
hydraulic power in steering this ty 
earth moving equipment. Thus, pi@me 
in power steering turned to pioneers in 
Hydraulic Hose Assemblies. Hydrauli€ — 
power—applied through Eastman 5 
Hydraulic Hose Assemblies to the t ; 
brakes, shown here, wheel this 
International Model 75 ““PAYSCRAPF 
over rugged mountain terrain. 


MOVING FIELDS 


MANUFACTURING COMPANY 
Dept. AH-11, Manitowoc, Wis. 


Pirst tractor to use power steering—the 
Case “500” Diesel, at work here, uses 
Eastman “‘first in the field” Hyder 
Assemblies for 1800 Ibs. p.s.i. 
pressure. Despite front end 

2470 Ibs., hydraulic power 
almost effortless, 
in one“ 





NOTE: 


If you wish to be first in your 
field—come to Eastman— 
"first in the field” of 
Hydraulic Hose Assemblies. 


WRITE for Catalog 101 on 
Eastman Hydraulic Hose Assemblies 
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NEW PRODUCTS 





HYDRAULIC MOTOR 
. + hes high speed output 


Design: A radial type motor, it has 
no valves to cause trouble as each pis- 
ton acts as a valve for the adjacent 
cylinder. Anti-friction bearings are 
used throughout, a special shaft seal 
developed for this motor eliminates 
leakage at this point. The motor will 
run in either direction, will reverse 
instantly, and has almost constant 
torque over the entire speed range. 


Specifications: Operating between 


DOUBLE SOLENOID VALVE 
. - + eliminates holding relays 


Designation: Speed King 
Features: This pilot operated con- 
trol valve is used where mome: 
energizing of the solenoid is desired 
to reverse the position of the main 
stem. Both pilots are normally open, 
a reversal is accomplished by ex- 
hausting air on one end of the stem 
or the other. The valve is compact, 
overall dimensions approx. 3x5x8. 


CONNECTOR AND 
AUTOMATIC VALVE 


. ++ for air or liquid testing 


Designation: Connecto-Valve 


Construction: Corrosion resistant 
materials used on valve body and 
component parts are designed for 
long service. Neoprene seals are read- 
ily replaceable. 


Operation: Inserting this valve into 
an opening and depressing the cam 
lever simultaneously the con- 
necting seal and o the valve, ef- 
fecting a leak- mths mon and releasing 


a full flow of air or liquid into the 


equipment designed to 
of fluid power systems are 
more information fill 
bound in this issue. 


1000 and 1700 psi input, the motor 
turns up 5000 rpm at 1700 psi input 
with a power rating at this s of 
2.9 hp. The motor is 434 inches in 
diameter x 4 7/32 inches in length, 
weighs 3 Ibs 11 oz. 
t Suitable for use with 
commercial hydraulic fluids hav- 
ing a mineral base. 
Sierra Engineering Company 
Sierra Madre, California 
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Junction box optional. Valve is inter- 
changeable with sub base used on 
present single solenoid valve. Each 
pilot solenoid has separate plunger. 

s: Available in both 
foot and manifold mounting in the 
basic 4 and % inch sizes and in the 
4-way body. External pilot supply 
optional. 


= S ene ‘s on 
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vessel or assembly under test. With- 
drawal of unit automatically closes 
the valve. 


Specifications: Inlet connections 
are tapped into valve body for % 


pi — lines. Valves are avail- 
sble rom stock for sealing 42, % 
and 1 inch pipe openings. 

: A quick-connect 
method for sealing air or liquid pres- 
sure lines for standard openings of 
Sa appliances, systems or 
assemblies. 


Mechanical Products Corporation 
Chicago, Illinois 
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Dependable Protection 


on your 


HYDRAULIC 
EQUIPMENT 


SUMP TYPE (Cetewey) 


Hydraulic Oils MUST BE CLEAN! 


to Protect Equipment— 
Increase Production— 
Reduce Maintenance 


PRODUCTION ENGINEERS and MAINTENANCE MEN, whose job it is to keep production me- 
chinery operating at peak efficiency, are specifying Marvel Synclinal on new equipment and 
standardizing with Marvels throughout their plants. 


OVER 500 ORIGINAL EQUIPMENT MANUFACTURERS of hydraulically actuated equipment or 
machines utilizing low pressure liquid circulating systems, also recognize the superiority of Marvel 
Synclinal Filters in serving this purpose and are installing them as standard equipment. 


It's The ACTIVE Filtering Area That Counts! 


The Synclinal design of Marvel Filters provides that all-important beiance between maximum ACTIVE filtering 

area and sufficient storage capacity for filtered out ticles. Thus, longer periods of productive operation are 

attained before filter cleaning is necessary. Marvel Synclinal Filters are easy to clean because both the sump 

and line type may be disassembled, thoroughly cleaned and reassembled in a matter of minutes. Line type 

operates in any position and may be serviced without disturbing pipe connections. LINE TYPE (Cutewey) 


A SIZE FOR EVERY NEED IMMEDIATE DELIVERY 


Available for sump or line installation in capacities i 

from & to 100 G. P. M. Greater capacities may be at- “te ty oy" Marvel continues to offer IMMEDI- 
tained by multiple installation (as described in cata- : 

log). Choice of mone! mesh sizes range from coarse 30 


—— FILTERS FOR NON-FLAMMABLE 
WATER FILTERS HYDRAULIC FLUIDS 


Both sump and line type filters have been adapted for Marvels most recent development ic « filter for the 
use in all water filtering applications. No changes heave efficient filtration of ali types of non-flammable 
been made in the basic, balanced synclinal design hydraulic fluids, ” 


MARVEL ENGINEERING CO. 


625 W. JACKSON BLVD., CHICAGO 46, ILL. 
PHONE: FRANKLIN 2-4431 & FRANKLIN 2-3530 





Without obligation, please send me complete data on Marvel Synclinal Filters as follows: 
Catalog No. 106 for Hydraulic Oils, Coolants, Lubricants 
Catalog No. 300 for Water 
Data on filters for non-flammable hydraulic fluids 
Name 
Company 
Address 


City 











November, '954 





MOST VERSATILE 
HYDRAULIC COMPONENT 
EVER DEVISED! 


Stores 
hydraulic 
power 


= 
Compensates 

for pressure - 
and volume — 
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Acts as 
transfer 
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The Greer A 


Today, Greer Accumulators are at 
work in almost every industry you can 
name. They are found in the hydraulic 
systems of buses, construction ma- 
chines, ships, planes, submarines, and 
flying missiles. They power all types of 
presses, control steel processes, Operate 
electric switches, absorb pulsations in 
oil pipelines—to mention a few of hun- 
dreds of applications. 


Greer Accumulators can reduce the 
cost, size, weight, and complexity of 





U. &. Patents under Oleer Licenses 


ccumulator 


your machines and equipment. And 
Greer’s application engi- 
neers know where accumulators belong 
for use, maximum performance and 
complete safety. Let them help you 
solve your hydraulic 

problem. Write or 

call Greer. No obliga- 

tion. Brochure 301-A 

gives technical data 

on the Greer Accu- 

mulator. Ask for your 

free copy today. 


GREER HYDRAULICS INC. + International Airport + JAMAICA 30, NEW YORK 


Field offices in Chicago, Dayton and Detroit 


Soles Representatives in all principal cities 
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FLOW REGULATOR 
. +» features automatic by-pass 


Designation: Mode! 1801 Series 
Construction: Aluminum bodies 
and pistons, steel sleeves and stainless 
steel precision calibrated springs. 
Features: Maintains constant rate 
of flow regardless of variation in 
pressure or back pressure while si- 
mult neously by-passing excess pump 
output at working pressure. Oil flow 
from by-pass port can be directed to 
additional bypass regulators or to 








CUE AAT VO eOwEs ETE AL (ON Ther ON 


secondary circuits without effecting 
the regulation of initial unit. 
ations: For fluid motors, or 
any hydraulic system requiring a con- 
stant flow rate less than pump output 
ations: %% inch pipe size, 
controlled flow 0.3-6.0 gpm, by-pass 
flow 0-12 gpm; % inch pipe size, 
controlled flow 1.0-12.0 gpm, by-pass 
flow 0-20 gpm; 3000 psi. 
Warerman Engineering Company 
Evanston, Iilinois 
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VARIABLE DELIVERY PUMPS 
. «+» with integral controls 


Designation: Type AS-311 Two- 
way variable delivery pump 


Construction: Each pump is a com- 
plete package unit incorporating a 
variable delivery high pressure radial 





piston pump, a constant delivery, low 
pressure gear pump, one of eight 
standard controls, a three way suc- 
tion and return valve for differential 


Continued on page 40 
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SEVEN 
STANDARD 
MOUNTINGS 
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. with RIVETT 
eh?) -e-Velale 
CYLINDERS 


Blind End Flange Trunnion Rod End Flange 


You'll find the performance of Rivett hydraulic 
cylinders close to foolproof. Designed with the ut- 
most simplicity, they have no tie rods — keeper 
ring design permits covers to be rotated to con- 
venient pipe connections and installation made in 
a minimum of space. External “O” rings ate used 
as static seals to eliminate gaskets and assure leak- 
proof operation. Sealing efficiency improves with 
increased pressure. Close!y fitted automotive type 
piston rings reduce friction to a minimum. 


Available in three pressure ranges: to 300 P.S.I. 
maximum and 1500 P.S.I. maximum service with 
standard models. 3000 P.S.I. maximum and higher 
services furnished on application. Seven standard 
mountings, in 10 bore diameters, in any stroke up 
to 96", with standard size or 2:1 over-size piston 
rods, cushioned rod end, blind end or both. Special 
covers supplied. Send for Catalog Section 106. 
RIVETT LATHE & GRINDER, Inc. 


pert, AH-ll, BRIGHTON 35, BOSTON, MASSACHUSETTS 





VALVES CYLINDERS « POWER UNITS 
me pop Sr pwns 
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BY\ANY STANDARD... 


ADEL Refinements assure Plus 
Performance for Your Equipment 


Designers and Engineers 
have set these standards for 
Industrial Hydraulic Equipment 


ADEL brings them all to you! 


Smooth economicai hydraulic power 
for Pushing, Pulling, Lifting, 
Pressing, Clamping and Controlling. 


Illustrated are but a few of a wide variety 
of ADEL industrial hydraulic control 
equipment that offer definite benefits to 
both the user and builder of machine tools 
and many other kinds of equipment. 
ADEL products incorporate proven 
design and precision construction features 
that assure dependable operating 
efficiency over the years. A complete 
line for every a pane 
Power 


You can amply your 
Motion Problems by specifying ADEL. 


A PEW SELECT TERRITORIES 
ARE STILL AVAILABLE TO 
PROGRESSIVE DISTRIBUTORS 
OF INDUSTRIAL HYDRAULIC 
CONTROL EQUIPMENY. 
INQUIRIES INVITED. 


For complete engineering 
specifications and counsel, 
Address: ADEL Division, 
GENERAL METALS CORPORATION, 
10771 Van Owen Street, 
Burbank, California 


DISTRIBUTORS: AIR & HYDRAUUC EN 
MASKEL 3, 
GLUENDALE, CALF. + HYORAUUC BRAKE suPPLY CO. PHOENIX, ARI 
x SCOTT EQUIPMENT AND ENGINEERING COM 


OMIO * CORY. SUPPLY COMPANY, 5ST. ‘Lours, MO. * INDUSTRIAL 
DETROIT, MICH. * HYDRAGUIP CORPORATION, HOUSTON. TEX. 
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CO., NEW HAVEN, CONN. * RUSS CHAMBERLIN COMPANY, 


EQUIPMENT co. 
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systems, dual disk type check valves 
for non-differential systems, a double 
acting high pressure relief valve and 
a gear pump relief valve. Compact 
hand screw, hydraulic servo motor 
lever, automatic adjustable pressure 
unloading, hydraulic remote, electric 
remote, electric-hydraulic servo and 
pneumatics control mount on either 
side of the pump case. 

: Drive speed of 
1450 rpm has maximum delivery of 
930 cipm, maximum continv vs 
working pressure 1140 psi, peak pres- 
sure 10 per cent of cycle maximum, 
1350 psi. 
Applications: For use on stokers, 
paper cutters, forging machines, cable 
wrappers, winders, extruders, cutters, 
conveyors, ship steering gears, trans- 
fer mechanisms, clamping systems, 
boring machines and small hydraulic 
presses. 

The 
Oligear Compeny 
Circle 205 on Reader Service Card 


BREAK-AWAY COUPLERS 
..+ for pull behind equipment 


Designation: Mode! 112 KS 
Design: A new break-away coupler, 


couples with fall pressure on both 
sides of the line. It has a positive 


break-away action, withstands hard 
usage, and is designed to meet equip- 
ment manufacturers requirements. 
Uses nylon valve seats to insure pos- 
itive self sealing on break-away. It 
can be mounted individually or in 
tandem. 


Dukes Company, Inc., 
Chicago 14, Illinois 
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STAINLESS STEEL FITTINGS 
. +» for high pressure service 


Features: Made by the centrifugal 
casting method, tubing, bar stock and 
forging dies are not needed for these 
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COOLS 


ROSS 
EXCHANGER 


HYDRAULIC OIL 


to keep this 200-ton Elmes Drawing Press operating at peak efficiency 


Neatly mounted at the crown of this 200-ton Elmes 
Drawing Press, a compact Ross Type BCF Exchanger 
plays an important role. It maintains correct hydraulic 
oil temperature. Pump slippage from overheated, 
thinned oil is prevented. Peak press efficiency is thereby 
insured for all types of deep drawing and forming 
operations. 


“Ross Coolers are used extensively on Elmes Hy- 
draulic Presses. They are chosen for their high effi- 


KEWANEE-Ross CORPORATION 
1464 WEST AVENUE « 
in Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont. 


BUFFALO 13, N. Y. 


ciency, compactness and ease of installation. We find 
they stand up well under pressure surges and require 
no upkeep,” reports Elmes Engineering Division, 
American Steel Foundries. 

Favored for numerous types and niakes of hydraulic 
machinery, rugged Ross Type BCF Exchangers are 
pre-engineered, fully standardized and stocked in a 
wide range of sizes te meet most needs . . . promptly. 


For more information, request Bulletin 1.1K5. 


ponte ' 


Serving home and industry: MMERCAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & WALL TILE © DETROIT CONTROLS + KEWANEE SONLERS © ROSS EXCRANGERS + SUNBEAM Amn CONDITIONNRS 
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stainless steel fittings. The fittings 
ap to be of greater strength. Tests 
subjecting them to hydraulic pres- 
sures of 12,000 psi for an 8-hour peri- 


Complete POWER and CONTROL 
SYSTEMS... ready to connect od ested sbeokuiy no leakage 0 


sures to 22,500 psi, but fittings held 
SimpLex Engineering Company has many years of ex- up without leakage, distortion or 

perience in co-ordinating the hydraulic principles, for all damage. 

industrial applications. We have always freely utilized all Sizes: Available in many sizes and 


types and makes of hydraulic equipment available throughout shapes. 
the industry. Our ability to design and build hydraulic power gues --9 a ono 


units of every description has enabled us to thoroughly satisfy Circle 207 on Reader Service Card 
all customer requirements, regardless of pressures, volumes, 
or circuits. 

This vast background of hydraulic “know how” is avail- 


able to all seco customers. We invite you to outline to us any PRESSURE GENERATOR 
.. + for hydrostatic testing 


Designation: Type E Continuous 


Intensifier 


STANDARD Power Package Units Silica A dialy olf co. 


tained pressure generator employing 
We build 26 standard power package units an oil-hydraulic pump circuit to pro- 

-suitable for a wide range of require- duce intensified high pressure water 
ments, and ready to connect to the press or other fluid. The volume and pres- 
or other mechanism to be operated. These sure are easily adjusted within the 
standard units provide volumes of 4 to range of the unit and pressure appli- 
10 G.P.M., and pressures from 500 to cation is smooth, non-pulsating, and 


free. 

10,000 PSL. Use the coupon below for — y 
complete information on these standard Specifications: Capacities to 18 
power and control units. gpm snd 12,000 pei; larger volumes 

, at lower pressures. Because of their 
size and range, these machines are 
built on order to meet the needs of 
SIMPLEX ENGINEERING CO - eRe 
Zanesville, Ohic Glenshaw, a as 


Please send me complete information on seco Standard power package units. Circle 208 on Reader Service Card 


special project. 





For more 
NEW PRODUCT reviews 
turn to page 106 
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Do You Get All This When You Buy Hydraulic Connectors? 


[] FIELD ENGINEERING SERVICE? 


() PROGRESSIVE PRODUCT 
DESIGN? 


* tee who buy 


Ermeto®— the original flareless fitting — provides 
a positive, leakproof, vibration-resistant seal at any 
pressure. Because there’s no flaring, threading, 
welding or soldering, you can make an Ermeto 
connection in 30 seconds with a wrench as your 
only tool. 

With the patented Ermeto design, a case-hardened 
sleeve actually shears a groove into the outer surface 
of the tube and bows when the nut is tightened. 
This cutting and bowing action assures a positive 
seal; yet a joint has been made that you can 


[) SIMPLIFIED ORDERING 
AND INVENTORY? 

C) QUALITY MATERIALS AND 
MANUFACTURE? 


WEATHERHEAD do! 


disassemble and reassemble over and over again. 

Designed for high-pressure use, Ermeto has sim- 
plified tube connections and cuts costs so success- 
fully that many companies standardize on Ermeto 
for all joints, thus inventory problems. 
Ermeto is made in steel, stainless steel and Monel, 
4" to 2” I. Diam. Weatherhead field engineers can 
provide detailed data and counsel on applica- 
tions. Or write for Ermeto Catalog E-1457. The 
Weatherhead Company, Dept. A, 300 East 13ist 
Street, Cleveland 8, Ohio. 


YOU'RE AHEAD WHEN YOU SPECIFY... 


This trademork (¥) appears on every make of car, truck, bus, and tractor 
A) on equipmenttor machine tools, diesel and hydravile applications (W) 


GET FAST DELIVERY FROM 
WEATHERHEAD DISTRIBUTORS 
COAST 10 COAST 


on equipment fer instrumentation, off drilling, mining, reed 
buliding @W) fer atreref, railway, and merine engines QW for LP-Ges 
end enhydrous emmenia control equipment (H) this symbel represents 
mere then 1500 products mode by Weatherhead . . . 
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... for small volume capacity at low or high pressures 


Here is a new pump that will develop up to 30,000 Special muffler design provides quiet operation. 


psi from ordinary 90 psi plant air—without auxil- Aldrich Air-Driven Hydraulic Pumps anf. 
iary equipment! This air-driven hydraulic pump ; } : 
ble low and high pressure models, single 
is self-contained, complete with regulator, air , - pet . “es 
double-acting. Plunger diameters for the low 


filter, lubricator and pressure gauge. p are 1%” to 3”. High pressure 


New design provides economy of operation for range, 4%” to 1%”. Double- 
many industrial applications — acting units provide minimum © 
e supplying power for molding and belt presses pressure fluctuations in addition — 

e testing tubing, valves or pressure vessels to greater volumes. 

e ideal for laboratory as well as production use 


and for many other applications requiring small 
volume capacity at low or high pressures. 


the pump company 


14 GORDON STREET + ALLENTOWN, PENNSYLVANIA 


Representatives: Birmingham «+ Bolivar, N.Y. + Boston + Buffalo + Carmi, ilimois « Charieston, W. Va. © Chicago « Cincinnati + Cleveland + Dallas » Denver + Detroit + Duluth 
Houston «+ Los Angeles « New York + Oskland, Calif. + Philadelphia + Pittsburgh + Portland, Ore. « Richmond, Va. « Rochester © Sait Lake City « San Francisco + Seattle 
Somerville, Mess. « Spokane, Wash. «+ Syracuse + Tulse + Washington, D.C. + Youngstown « Export: Petroleum Machinery Corp., 30 Rockefeller Plaza, New York 20, WN. Y. 
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FROM ) BASIC DESIGNS... 


... a complete range of hydraulic 


power transmission nniis 
from fractional to 250 h.p. 


PUMP/MOTOR UNITS - VALVES * POWER PACKS 
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KREGLAVITE ROTARY PUMPS & MOTORS LIMITS COVENTRY + ENGLAN® 
TELEPHONE: MERE ; 





HOW TO PICK 
THE RIGHT PUMP 
FOR THE JOB 


TUTHILL Simplifies Pump Selection 
for PRODUCT DESIGNERS 


To make it easy for product designers 
to select the right oil pump for the job, 
Tuthill offers new catalog data cover- 
ing pump models to meet the specific 
pumping pur poses outlined below. Each 


catalog features an individual pump 
guide so you can select the exact pump 
to fit your need. Check the following 
services and ask for the Tuthill catalogs 
you wish by Catalog number indicated. 


For PRESSURE LUBRICATION 


\% to 6 g.p.m. up to 200 p.s.i... 
Modei C 2 to 200 g.p.m. up to 100 p.s.i. 
Model R ¥, to 200 g.p.m. up to 100 p.s.i. 
Models S & SA \ to 200 g.p.m. up to 200 p.s.i............ 


For HYDRAULIC SERVICE 


Model L 


\% to 6 g.p.m. up to 600 p.s.i.............. 
Model CK 5 to 200 g.p.m. up to 400 p.s.j............. 
Model R ¥% to 200 g.p.m. up to 400 p.s.i.. 
Models S&SA \ to 200 g.p.m. up to 200 p.s.i.. 


For COOLANT SERVICE 


2 to 200 g.p.m. up to 100 p.s.i............. 
100 to 200 g.p.m. up to 200 p.sd........... 
Model M 2 to 50 g.p.m. up to 15 p.s.i................ 
Model R 2 to 200 g.p.m. up to 100 p.s.i..... 
Modeis S$ & SA 2 to 200 g.p.m. up to 200 p.s.i..... 


For TRANSFER AND CIRCULATING 


Model L 


Model C 
Model CK 


\% to 6 g.p.m. up to 200 p.s.i.............. 
2 to 200 g.p.m. up to 100 p.s.i............. 
Mode! CK 100 to 200.g.p.in. up to 200 p.s.i........... 
Modei R 2 to 200 g.p.m. up to 100 p.s.i............. 
Models S$ & SA 2 to 200 g.p.m. up to 100 p.s.i. 


For BURNING OILS 


Neo. 
\% to 6 g.p.m. up to 200 p.s.j.............. 101 
2 to 50 g.p.m. up to 100 p.s.i.............. 102 


2 to 50 g.p.m. up to 300 p.s.' 
For BUILT-IN APPLICATIONS 


All standard Tuthill Pump models are available in stripped form for 
building into the design of your equipment. Ask for Catalog No. 106. 


Modei L 
Model C 


Modei L 
Model C 
Type SU 





For more information circle numbers 
on the reader service card bound tn this 
issue between pages 128 and 129. 


New re-rated motors which save 
space and are easier to interchange, 
feature double-shielded bearings. 
They are described in a bulletin re- 
leased by Howell Electric Motors 
Company. 

Circle 60 on Reader Service Card 


A twelve page brochure giving in- 
formation on sizes, groove dimen- 
sions and application data of 
O-rings, is yours by writing to Go- 
shen Rubber Co. Inc. 

Circle 51 on Reader Service Card 


Metallic rod wipers will protect 
your hydraulic seals, bearings, ma- 
chine spindles. Request complete 
information from Hydraulic Acces- 
sories Co. 

Circle 62 on Reader Service Card 


Checki data available 
from ve wom Engineering Com- 
pany may help you solve a problem 
for a high pressure hydraulic pump- 
ing system. 

Circle % on Reader Service Card 


Single wall steel tubing which 
gives reliable performance is 
described in a catalog offered by 
Avon Tube Division of Higbie 
Manufacturing Co. 

Circle 14 on Reader Service Card 


Four mounti are available 
for omar ay Bt ape double act- 
ing air cylinders. Air Mite De- 
vices, Inc., will send you a complete 
catalog. 

Circle 4 on Reader Service Card 


Load weight controls rate of de- 
scent when using pressure o 
hydraulic flow control valves on 
fork lift trucks. All details are avail- 
able from Benton Harbor Engineer- 
ing Works. 

Circle 20 on Reader Service Card 


If you want to pump large vol- 
umes of oil at high speeds, find out 


what rotary-geared ps can 
do. Ask for Brown & Sharpe Mig. 
Co.'s new pump catalog. 

Circle 22 on Reeder Service Card 
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Clamp-Type, Reusable Coupling 
Positive Grip — Easily Applied 


... for hydraulic hose, ideal for both emergency field- 


(tg repair service and original equipment application 


Yes, here’s a hydraulic hose coupling you can 
count on, It has a powerful grip and can be 
used with one- or two-wire braid hose for 
medium or high pressures, or fabric hose. Im- 
pulses can’t shake it loose — yet it's reusable 


Dependability isn't the only feature of this 
Anchor coupling ... just look at these advantages: 


Neat installation — made possible by compact 
design of the Anchor clamp and the use of stream- 
lined Anchor adapter unions and related fittings. 


Easy to apply — no special tools needed to attach 
or detach — just two automotive-type wrenches, 


This clamp-type coupling is widely used on equip- 
ment subjected to rough going. For example, many 
earthmoving and oil-field equipment manufacturers 
standardize on Anchor to assure maximum depend- 
ability under the toughest possible conditions. This 
is the coupling for you, too — the coupling with 
the grip that stops complaints, Write today for 


Assembly is quick and ony. City 


the grip firm and strong. 
special tools needed. 


again and again, is put on or taken off quickly. 

Because Anchor clamp-type couplings stay 
on the job, outlast the hose, hydraulic sys- 
tems stay dependable, perform the way they 
were designed to perform, 


And, it’s unnecessary to strip the cover off the hose, 


Built to take it — clamping segments are specially 
designed to give the extra strength needed in hydraulic 


service, insert stem machined from high-grade steel rod 
stock, bolts are heat-treated and all parts are rust proof. 


Saves time — you don’t have to wait for repairs 
because you can make up your hose lengths as needed. 


Stocking problem minimized, 


catalog of sheets giving size tables and recommend. 
ed working pressures. 


ANCHOR COUPLING CO. INC. 


Main Office and Factory © LIBERTYVILLE, ILLINOIS 
Factory Brenches: 
2100 Irving Bovlevard 


Dallas, Texas 


Plymouth, Michi 


(in the Greeter Detroit Areo) 


ANCHOR COUPLING CO. INC. T 
Dept. AH-11, Libertyville, lilinois 


I want to know more about your cemp-eype coupling that is so [ 
dable and easy to use. Please send me catalog chonts. ' 








Company Address 
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Series 100 Open Motors are lighter in weight and take up to 
30% less space than open motors of old 


EMA frame sizes. 


Series 100 TEFC Motors have same diameters as the Series 
100 Open Motors, for easier interchangeability. 


New Howell Series 100 open and 
TEFC motors have same diameters! 


Howell’s new re-rated motors save space, are 
easier to interchange! Feature double-shielded 


bearings . 


If space ever limited your use of 
motors, here's welcome news: Series 
100 Open and TEFC Motors have 
the same diameters! The reason? — 
Howell's exclusive ventilating sys- 
tem. This system cools interrally 
providing 50% more contact between 
cooling air and active lamination 
materials. Result: you get motors 
that meet minimum space require- 
ments that run cooler than estab- 
lished ratings . . . that have increased 
load capacities — you get improved 
performance and longer life! 


Less maintenance, too! New double- 
shielded bearings are standard on 
both the open and TEFC motors. 


48 


. serve your needs better all ways. 


These bearings seal grease in — dirt 
out. And where operating conditions 
are severe, you can re-grease them 
quickly, easily. Actual use proves 
these double-shielded bearings best 
for most applications; however, any 
type can be furnished. 


Meet your special needs! New 
Series 100 Motors provide depend- 


able copper rotors — three diameters 
for each frame size to assure design 
flexibility. Special corrosion-resistant 
materials and fittings are available. 


Before you buy any re- rated 
motor, compare Howell’s Series 100 
Motors--for modern design, out- 
standing performance and precision 
engineering. Howell will continue to 
make a complete line of regular and 
special motors—with over 20,000 elec- 
trical design specifications to serve 
you. Call your Howell man today 
or write for Bulletin N-100! 


HOWELL MOTORS 


Howell Electric Motors Company, Howell, Michigan 


MOTORS FOR 
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The WINDSOR 
SH 8/10 
Plastic Injection 
Molding Machine 


20 NARIABLE 
DELIVERY PUMPS 


‘VSG’ Auto Pumps are ideal for Injection 
Molding Machines, the Windsor 10 oz. Machine being a typical 
example. Standard ‘VSG’ Pumps and Variable Speed Transmission 
Gears are available for early delivery. Pump capacities 0-400 gal. 
per min.: pressure ranges 1,000, 2,000 and 3,000 p.s.i. Further details 
will be sent on request. 


*VSG’ Variable Delivery Axial 
Piston Type Pump with 
Automatic Pressure Control 


ne am gk 


VICKERS-ARMSTRONGS LTD 


VICKERS HOUSE - BROADWAY + LONDON + ENGLAND Cables VICASTRONG LONDON 
AGENTS IN CANADA: EAST: Consolidated & Mochi Co., Ltd., 5645 Pare, Montreal, Quebec 14th Ingham Streets, New Torento, 
ind Ontario. WEST: Galbroith & Sulley Ltd., 1331 West éth Avenue, Vossoaver «4 _ 
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TESTER 


for submerged 
FUEL BOOST PUMPS 


Two mounting 

mitting one pyimp to be run-in and the other to be 
tested. Eitheg/pad may be used for test by a push-button 
operated pfleumatic selector valve system. 45,000 pph. 
flow range. 28 vde and 400 cycle ac instrumentation 
and power supply. Explosion proof. Drip-tray and cabi- 
net f¢rce-ventilated. Measures 108” wide, 60” d 

igh. Write today for complete informatio: 


THE MODEL $-527 is but one of many ed test benches made by 
pragw. Others include Hydraulic Machines, Presswized Cabin Leak- 
age Testers, Heating and Vegsffating Test Units, Air Opereted Oil Dis- 
pensers, Fuel Flow and Beel Pump Test Stands and other Aircraft Test 


nnd 
SPRAGUE 


_Brgineering and + Sales - bore. 


1144 WEST 135TH STREET, GARDENA, CALIFORNIA 


Equipment. Write f 


Circle 110 on Reader Service Card 








Free Literature Offered 
in this Month's Ads 


Continued 





The complete line of air and 
draulic components pam 
tured by Hydraulic Power Division, 
Leet apa Press Mfg. Co. is 
c in a 28 page catalog. Ask 
for your copy. 

Circle 64 on Reader Service Card 


If you specify or design joints re- 
quiring gaskets, a study entitled 
“How flange surfaces affect gasket 
performance” will help you. Re- 
uest a copy of this booklet from 
Johna-Manville. 


Circle 68 on Reader Service Card 


out mie Gein their Hrd design 

a sp ng packing gives 

leakproof operation. They'll gladly 
you complete information. 
Circle 75 on Reader Service Card 


Special interlocking mechanism 
of Ortman Miller Machine Com- 


pany's air and hydraulic cylin- 
ders is one of many tay 
scribed in their catalog. 


Circle 92 on Reader Service Card 


Designed for high pressure use, 
seal are s us- 
trated in a catalog published by 
The Weatherhead Company. It's 
yours for the asking. 

Circle 129 on Reader Service Card 


A new differential relief valve of 
oo capacity is described in 
iterature available from Gresen 
Manufacturing Co. 

Circle 54 on Reader Service Card 


You may write Chikson ny 
for their latest industrial catalog, 
G-4, on ball bearing swivel 


Designed to give unlimited flexibil- 


ity in piping hydraulic systems. 
Circle 28 on Reader Service Card 


Valves for air and oil power, is 
the subject of a new catalog of- 
fered by W. H. Nicholson & Co. 
Available in sizes from |/g" to 2-!/." 
and pressures up to 5000 psi. 
Circle 90 on Reader Service Card 
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An outstanding example of industry's 
modern, push-button miracles is the new 
TG-3000, gigantic scrapmetal baling 


world’s largest scrap-baling press 
gets HONAN-CRANE Oil Purification! 


Weighing 675,000 pounds, the huge, 800- 
horsepower press is capable of baling 
up to 75 tons per hour, It actually can 


compress two or more complete autos 
simultaneously into neat packages 
measuring about 24” x 24” x 60” each. 


press specially built by the Harris 
Foundry & Machine Company for the 
Chicago Auto Wrecking Corporation. 


HONAN-CRANE OIL PURIFIER PROTECTS 3700 GALLON-HYDRAULIC SYSTEM 


The TG-3000 requires a hydraulic system 
containing 3700 gallons of high grade hy- 
draulic oil. Push-button controls connected 
to the hydraulic circuit make the press man- 
ual, semi-automatic or fully automatic in 
Operation 

To irsure against costly breakdowns in 
this complex system, the Harris Company 
will equip it with a Honan-Crane Bulk-Type 
Oil Purifier as shown at left. Honan-Crane 
purification protects vital hydraulic mech- 
anisms, extends safe-use life of oil, insures 
maximum operating efficiency and economy. 


Honan: 6 
4, Sow fo 


Give your plant the benefit of Honan-Crane's 
30 years’ filtration experience. There's a 
Honan-Crane Purifier for complete removal of 
either solid or soluble contaminants f:om 
hydraulic, lubricating, metal-working, 
insulating and other oils. 


Write for engineering bulletins 
covering your specific problem 
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How Gak INTERNATIONAL 


helps Bucyrus-Erie provide 


4LA ALDH 


motion in drag- 
shovel trenching 


*eee 


Twelve G&K-INTERNATIONAL | me are installed in the dip- 
per tilting ram of the new Bucyrus-Erie Hydrohoe: five in the housing 
and seven in the ram piston assembly. 

This ram is mounted on the “forearm” of the Hydrohoe, and gives 
the dipper ‘wrist action” motion, providing a secondary and shorter 
radial digging arc. The ram must extend and retract, and respond 
to “finger-tip’ control. 

Two sets of one synthetic rubber and three leather V-packings 
with packing wave springs are opposed on the ram piston assembly, 
and an O-Ring is used as a static seal. In the housing (illustrated), 
another set of four V's prevents leakage around the shaft, and the 
housing assembly is made fluid-tight by a static O-Ring seal with 
back-up washer. 

Packings such as these, precision-manufactured by G&K- 
INTERNATIONAL, provide the design engineer with standard 
and special types in leather or synthctic rubber to meet all require- 
ments in hydraulic and pneumatic power applications. 


Write for G&K-INTERNATIONAL Cotolog and Manval 201-A. 60 
of up-to- including latest JIC and officially seated 
sizes for oll types of packings. 


5 2. K = INTERNATIONAI a SK GS 
LEATHER-—-SYNTHETIC RUBBER 


GRATON & KNIGHT COMPANY, Worcester, Massachusetts 
INTERNATIONAL PACKINGS CORPORATION, Bristol, N. H. 
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Free Literature Offered 
in this Month's Ads 


Continued 





No metal-to-metal contact be- 
tween solenoid and valve piston is 
one of many new features of sole- 
noid valves made by Beckett-Har- 


Circle iS on Reader Service Card 


A complete hydraulic system en- 
closed as a single unit is the subject 
of a catalog offered by Char Lynn 
Company 


Circle 26 on Reader Service Card 


Mechanical separation and filtra- 
tion are advantages of double ac- 
tion filters. Dollinger Corporation 
will gladly ly with a cop 
of their pipe line filter bulletin. 
Circle 34 on Reader Service Card 


packi texture en- 
prea 9 long life efficiency are 
detailed in literature by Darling 
Valve and Manufacturing Co. 
Circle 31 on Reader Service Card 


Prevent valves, pumps, pistons from 
gumming up by installing a mag- 
netic in your hydraulic 
system. Write to S. 6. Frantz Co. 
Inc., for a bulletin giving perform- 
ance data, sizes and capacities. 
Circle 45 on Reader Service Card 


Operating continuously, at 5000 
psi, delivering up to 35 gpm, are 
axial pumps described in a 
bulletin red by The Denison 
Engineering Co. 

Circle 32 on Reader Service Card 


Flexible hose for industrial and 
aircraft applications are detailed 
in catalogs offered by Flex-O-Tube, 
Division of Meridan Corp. 

Circle 43 on Reader Service Card 


Test stand for submerged fuel 
boost pumps, hydraulic test ma- 
chines and other test units is the 
subject of bulletins offered by 
aw Engineering and Sales 


Circle 110 on Reader Service Card 


Oil contamination is one of the 
largest causes of hydraulic equip- 
ment failure. The Hilliard Corpora- 
tion has a descriptive bulletin 
featuring oil filters and oil re- 
claimers. 

Circle 57 on Reader Service Card 
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NEW ... MORE VERSATILE 
DIATE FLANGE MOUNTING 
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YOU CAN CHOOSE THE POSITION 
BEST SUITED TO YOUR OPERATION 


Now you can have complete freedom of 
decision on mounting Pathon Hydraulic Cyl- 
inders on your machinery without special 
mounting brackets. The Standard Pathon In- 
termediate Flange mounting is rotatable to 
any position to permit mounting with pipe 
parts in any position. Available in both the 
R.H. 2000 P.S.I. and Q.H. 1000 P.S.I. Serics, 
it combines all the important advantages of 
all Pathon Hydraulic Cylinders. 


MANUFACTURING CO. 
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HOW TO KEEP & 
PRODUCTION UP ™ 
eeeaand costs down ~~ 


> > 
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SIMPLY use Texaco Regal Oil R&O as your 
hydraulic medium. You'll enjoy smooth, clean hy- 
draulic performance ... higher efficiency . . . ex- 
tended life for pump, parts — the entire system. 
Naturally, your maintenance costs will be appreci- 
ably less. 

Tests prove that Texaco Regal Oil R&O has 
more than ten tinres the oxidation-resistance of 
ordinary turbine-quality oils. It completely protects 
against rust, sludge and foam . . . assures uninter- 


rupted hydraulic operation. Whatever the type and 
size of your hydraulic unit, you can count on de- 
pendable, economical performance with one of the 
complete line of Texaco Regal Oils REO. 

A Texaco Lubrication Engineer will gladly help 
you select the oil which best suits your equipment. 
Just call the nearest of the more than 2,000 Texaco 
Distributing Plaats in the 48 States, or write The 
Texas Company, 135 East 42nd Street, New York 
17, N. Y. 


TEXACO Regal Oils R&O 


FOR ALL HYDRAULIC UNITS 





TUNE IN. . . TEXACO STAR THEATER starring DONALD O'CONNOR or JIMMY DURANTE on television . . . Saturday nights, NBC. 
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Design of a 


RECIPROCATING OIL INTENSIFIER 


@ By Frederick J. Shaltz 


Here's a way to step up low pressure pump output 


to meet high pressure requirements. 


Tuere are many applications of hydraulics 
where the required pressure at the working station is 
beyond the range of a low cost pump. Pressures over 
5000 psi are readily developed by intensifiers or boost- 
ers. Where the volume demands of the applications can 
be met by the low and often pulsating delivery from an 





FREDERICK J. SHALTZ, Machine Designer, A.C., Spark Plug Di- 
vision, General Motors Corporation, Flint, Mich. 


intensifier, an economical high pressure circuit can be 
obtained. 

Intensification of hydraulic pressure is a well known 
hydraulic practice. If hydraulic pressure of a given 
magnitude is supplied to the larger one of two rams, 
then obviously the smaller one will produce a pressure 
equal to the supply pressure times the ratio of area 
of the two rams. This, of course, is disregarding ef- 
ficiency which as a general rule is 90 to 95 percent. 

We had need for an intensifier to be used in a cir- 
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FIG. 1. HYDRAULIC CIRCUIT using « specially designed intensifier. 
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RECIPROCATING OIL INTENSIFIER 





cuit which is schematically shown in Figure 1. The 
cross-sectional drawing, Figure 2, of the specially 
designed intensifier illustrates the construction and 
operation of this unit. This intensifier is a rugged unit 
which is capable of fast cycling and will intensify to a 
maximum of 8000 psi with a primary pressure of 1000 
psi. The construction provides a 6:1 safety factor. 


REMOVAL OF TRAPPED AIR 


To rapidly fill the work chamber with oil while 
simultaneously bleeding off the air, the remote supply 
valve and drain valve, Figure | are held open while the 
pump supplies oil at 50 psi. At this time the relief 
valve is being vented, both the vent and control valve 
are deenergized. Opening of the drain valve permits 
trapped air to escape while the intensifier and work 
chambers are being filled. When no air bubbles are 
seen in the sight glass, the supply valve and drain 
valve are shut off and the intensifier is ready for a 
work cycle. 

The vent valve is energized to permit pressure 
build-up to the relief valve setting. Solenoid A of the 


control valve is energized to direct oil at primary 
pressure to the inlet port of the intensifier. As the 
large intensifier piston moves downward, the ball 
check in the bottom of the small piston seats itself to 
seal off the intensified chamber from the primary oil 
supply. Intensified pressure is now developed in the 
work chamber. When the control valve is reversed the 
intensifier piston moves upward. Approximately | /16 
inch from a closed position, the ball check rod con- 
tacts the face of cylinder cap and if any oil is lost dur- 
ing the previous cycle, it is replaced automatically. 
The intensifier chamber would act as a vacuum and 
the oil on top of the large piston, which is not en- 
tirely exhausted, would enter the intensifier chamber. 
It is assumed of course, that the volume leakage has 
not been in excess of the 1/16 inch movement times 
the area of the primary cylinder diameter. Any ex- 
cessive leakage condition must be corrected for proper 
operation. 

To date, there are over one million cycles on each 
of several of these intensifiers. This is a good indica- 
tion that all special requirements for a specially de- 
signed intensifier have been achieved. 
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FIG. 2. CROSS-SECTION of the 
ates a seal between the primary 
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BOTTOM COVER of the turret control panel has been removed to show the hydraulic components, 


MASTER and SLAVE CIRCUITS 


@ By Edmund L. Nichols 


Porer application of master and slave hydrau- 
lic systems can offer a simple answer to many difficult 
remote positioning jobs. There are many places where 


EDMUND L. nwicnHoLts, Project Engineer, Rockwood Sprinkler 
Company, Worcester, Mass. 
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for remote positioning 


the installation of such circuits will result in improved 
accuracy, faster operation and reduced operator fa- 
tigue. An excellent application of this basic servo cir- 
cuit is used on the fire fighting turret designed and 
built by Rockwood Sprinkler Company for crash 
rescue trucks, 

Designing a servo circuit into the controls of the 
fire fighting turret has resulted in greater efficiency 
primarily because the job of the operator has been 





MASTER AND SLAVE CIRCUITS 








TURRET-MOUNTED fire fighting equipment on top 
the crash truck is positioned by the operator in the 
The elevation and indexing slave cylinders are 
nected by hose to the master cylinders located on 
underside of the panel. Indexing changes the type 
nozzle or spray head in front of the fluid stream. 


greatly simplified. On this job, the designers had to 
develop a system which would permit the operator to 
aim the turret-mounted fire nozzle. This would be 
simple if the operator could see the nozzle on top of 
the truck, but he is unable to do so from his location in 
the cab. Fighting a fire requires considerable alertness 
which should not be disturbed by complicated position- 
ing requirements. 

What does the design of the master and slave circuit 
mean to the operator? The circuit permits him to 
control the entire turret movement from a pistol 
grip control. He knows that he can accurately aim the 
stream of fluid from the nozzle by moving the pistol 
handle. The turret will move in exact relationship 
to the handle. He knows at all times where the turret 
is aimed because it has the same position as his handle. 
Speed and position of the turret are identical to the 
speed and position of the control. The system permits 
a total rotation of 210 degrees, 105 degrees either 
side of center, and the nozzie can be elevated through 
an are of 100 degrees (10 degrees below vertical to 
20 degrees below horizontal). 


SERVO SIMPLIFIES OPERATOR TRAINING 


One of the earlier stages of design used a hydraulic 
system which did not have the servomechanism con- 
trol. Motion was controlled by moving a handle on a 
three position, 4-way valve. Its movement had no 
relationship to turret position. When the turret was 
stopped by putting the hydraulic valve in neutral, the 
operator had to check an indicating arrow to tell in 


what position the turret had been left. Training an 
operator with this device took considerable time. This 
training time has been reduced to a minimum by the 
installation of servo operated turrets. 

There are actually three servo circuits on the turret. 
One powers the rotation; the second provides eleva- 
tion control, and a third acts to index three different 
stream control heads in front of the nozzle. The in- 
dexing hydraulic circuit, which provides the three 
types of stream discharge: straight, intermediate and 
fog foam is operated by a separate index control 
handle. 

The pistol grip actuates two independent hydraulic 
systems which control the elevation and rotation of 
the turret. The control column holds the pistol grip at 
a convenient height and transmits the pistol motions 
to the valves in the hydraulic systems. A trigger switch 
on the pistol operates a valve in the turret feed line, 
which controls the fire fighting stream. The switch 
actuates a solenoid valve which controls the flow of 
oil from the hydraulic system operating the shut-off 
valve. Pressing the button stops the water flow; Re- 
leasing the button allows the water to flow again. 

For some reason, (loss of oil, pressure, etc.,) it 
may be necessary to operate the turret manually, it is 
possible to do this from inside or atop the cab. A 
decontrol valve, which is actually a bypass in the hy- 
draulic lines, connects directly two lines of the circuit 
which are normally separate. Instead of having one 
decontrol valve in each circuit, the elevation, rotation 
and indexing circuits are all connected to one decon- 
trol valve so that these circuits are decontrolled 
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(changed to manual operation) simultaneously. 
The elevation and indexing circuits are basically 
identical. The circuits require 500 psi and about 3 
gpm. Each has a sliding spool type 4-way valve and 
double acting primary cylinder. Actual movement of 
the turret is accomplished by a slave circuit system of 
parallel acting cylinders mechanically controlled by 
the primary cylinder. The rotation circuit has a spe- 
cial rotary spool type 4-way valve and a fluid motor 
geared to the turret. The 4-way valve is special in 
that an integral gear system is used for servo purposes. 
Figures 1 through 5 illustrate the step-by-step de- 
velopment of the master and slave system used on the 
elevation and indexing circuits. If two hydraulic cylin- 


ders are connected, as in Figure 1, and completely 
filled with hydraulic fluid at the same pressure, moving 
the piston of one causes the second piston to move in 
the same direction. If the diameters of the cylinders 
are equal, the two pistons move the same distance. 
The cylinder with the handle is the master cylinder, 
since it controls the position of the second cylinder, 
which is the slave cylinder. If the slave cylinder is 
connected properly to part of the turret assembly, the 
motion of that part can be controlled by means of the 
handles on the master cylinder. The indexing and 
elevation manual controls are handled in this way. 
There must necessarily be a way of getting oil into 
the lines of this circuit and it is accomplished as in 





FIG. 1. BASIC MASTER and slave system is 
two parallel connected cylinders. When the 
system is full of oil both double ended, equal 
bore cylinders will move the same distance 
when the handle on the master cylinder is 
moved, This setup permits manual opera- 
tion. 




















FIG. 2. OIL IS SUPPLIED to the system 
through the check valve arrangement which 
prevents the oil from getting out of the cyl- 
inders. A needle valve is in the circuit to 
permit “phasing” of the cylinders, The small 
accumulator helps to keep the system full 
of oil in the event of an oil leak or failure 
of the oil supply. 














FIG. 3. ON THE CRASH TRUCK turret, both 
the elevation and indexing circuits are sim- 
lar. The check and bypass valves are built 
into one compact manifold. 
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Figure 2. The oil goes in through ball type check 
valves so that once the oil gets in, it cannot back out. 
This allows the circuit to be run manually whether 
there is oil pressure going to the circuits or not (once 
the circuit is filled). The ball check valves open at 
approximately 275 psi and close when the lines are 
filled. 

The two pistons must necessarily reach the proper 
end of their strokes simultaneously (be in phase), 
otherwise, the total movement of both pistons will be 
reduced. When the oil rushes in to fill the cylinders and 
hydraulic lines, the pistons can be anywhere with 
respect to one another. Therefore, there must be some 
way of moving one piston without affecting the posi- 
tion of the other. A bypass needle valve that can be 
opened for phasing and closed while operating is there- 
fore provided between the two lines connecting the 
cylinders. 

The circuit arrived at so far is for manual operation 
from within the cab, which is normally an emergency 
measure and would be used if oil pressure to the sys- 
tem failed. Once the lines and cylinders have been 
filled with oil, the circuit can be operated manually 
whether or not there is oil pressure in the circuit. The 
only requirement for complete operation is that the 
circuit remain filled with oil. It is possible that the 
oil pressure fails and a slight leak appears in the 
cireuit. To maintain complete operation, oil must be 
supplied to the line that has the leak. This is accom- 
plished by putting an accumulator and another ball 
check valve in the circuit. The accumulator is pre- 
charged with air at 200 psi. 

When the oil pressure fails, the oil in the accumu- 
lator is forced out by the compressed air, but because 


of the ball check valves, it cannot flow anywhere 
except in a line that is losing oil. Complete manual 
operation can therefore be maintained until the ac- 
cumulator is empty of oil. The accumulator is a safety 
device to offset two conditions occurring simultane- 
ously, (1) the oil fails, (2) a slight leak develops in 
the circuit. For compactness, the ball check valves and 
needle valves of both the elevation and indexing slave 
circuits have been incorporated in one piece of equip- 
ment, the ball check manifold, as shown in Figure 3. 


ARRANGED FOR POWER CONTROL 


Starting with Figure 1 again, to move the piston of 
the slave cylinder, the piston of the master cylinder is 
displaced by moving the shaft with an external force 
at the handle. If the shaft of the third cylinder (primary 
cylinder) is connected by a link to the shaft of the 
master cylinder, as in Figure 4, movement of this 
primary cylinder will cause the slave cylinder to be 
displaced. If, now instead of connecting the two shafts 
with a link, a common shaft is used, the primary and 
master cylinders can be brought together as one unit 
to give a duplex cylinder. This gives two cylinders, 
hydraulically independent, but connected mechanically 
by means of a common shaft. Controlling the position 
of the primary cylinder by use of a valve will allow 
control of the slave cylinder position. A needle valve, 
placed in the pressure line, allows control of maximum 
speed. The turret can operate at any rate up to the 
maximum speed permitted by the speed control. To 
permit operation by use of the manual handle now 
requires a bypass (decontrol) valve in the lines be- 
tween the valve and the primary cylinder. The decon- 
trol valve allows the oil to bypass the valve for manual 
operation and seals the bypass for hydraulic operation. 

Figures 6 and 7 show how this type of servo system 
works. The elevation of the turret head depends on 
the position of the duplex cylinder as motion is started 


ROTATION OF THE TURRET is 
powered by a servo controlled gear 
type fiuid motor. This closeup 
shows the pulley arrangement which 
moves the servo valve in response 
to the opevator’s movement of the 


pistol grip. 
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FIG. 4. TO POWER THE MASTER and 
slave system hydraulically with little effort 
from the operator, a primary cylinder i: 
coupled to the master cylinder. Both the 
master and primary cylinders may be com- 
bined to form a compact duplex cylinder. 








FIG. 5. A SERVO VALVE CONTROLS the 











motion of the primary cylinder which in 
turn powers the master and slave circuit. A 
needle valve placed in the pressure line pro- 
vides speed control, A bypass valve in the 
lines between the servo valve and the pri- 
mary cylinder is used to decontrol the hy- 
draulic power circuit and permit manual 
operation. 














at the primary section of the duplex cylinder. The 
follow-up system is such that the valve is opened by 
a movement of the control lever and is closed by a 
corresponding movement (follow-up) of the duplex 
cylinder. The system is set up as in Figure 6 and it 
must be remembered that the valve is closed in only 
one position. The valve cylinder port which opens is 
the one which is in the direction of the valve shaft 
movement. It is necessary for the valve to be connected 
to the duplex cylinder so that a motion of the valve 
produces the opposite motion of the duplex cylinder to 
close the valve. Starting off in this closed position, the 
control point is moved from A to B. Since the duplex 
cylinder does not move unless the valve is open, the 


FIGS. 6 and 7. PRINCIPLE OF THE FOLLOWUP SYS- 
TEM: The valve is opened by the operator moving the 
control handle from A to B. The rod pivots around C. 
With the rod held at B, movement of the oil powered 
duplex cylinder from C to D causes the arm to pivot 


arm pivots about C, the connection at the duplex 
cylinder. The valve opens and must be closed by the 
duplex cylinder. Once the control point is moved to 
position B, it is held there and the movement of the 
duplex cylinder pivots the arm about the control point. 
Thus, the motion of the duplex cylinder from C to D 
will cause the arm to pivot about B until it closes the 
valve as in Figure 7. Since the distances from the 
control point to the valve and from the valve to the 
duplex cylinder are equal, the movement from C to D 
is equal to the movement from A to B. The motion 
from A to B caused by an angular movement of the 
pistol grip will produce an equal angular motion of the 
turret head caused by the motion from C to D. The 

Concluded on page 102 


around B, causing the valve spool to shift to the closed 
position. The movement of the cylinder is proportional 
to the movement of the valve spool. Actually, the valve 
and cylinder move almost simultaneously without vis- 
ible lag. 
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' : Fic. 1. EQUIPPED 
with test instruments 


Here's a construction story 
for which we've had 


requests from readers who first saw A pneumatic test cart is one of the new ideas 

which has resulted in greatly reducing repair costs 

this test cart illustrated in an while increasing the efhciency of air tools used by 

Ryan Aeronautical Company. This cart provides a con- 

article in the April issue. stant check on operating efficiency of rotary type pneu- 

matic tools. Any tools which are found to be operating 

That article described Ryan's overall below peak are removed from production until re- 

paired. Repairs made at this time have been found to 

cost a fraction of a major overhaul, which would have 

resulted had the tool been permitted to stay in produc- 
tion until it became inoperative. 

air powered tooling. Circuit for the test cart pictured in Figure 1 is 

detailed in Figure 2. Numbers identifying components 

are the same in each figure. Air is supplied at the 

extreme right of the cart through a vertical riser, 1. 


program for reducing costs of 
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TEST STAND CONSTRUCTION 


for Checking Pneumatic Tools 


Pressure regulator 2 is set at 70 psi. Air passes through 
the regulator to the bowl type filter 3 which removes 
any foreign matter which might injure the instruments 
or tool. 

Immediately after passing through the bowl filter, 
the pipeline incorporates a pressure gauge, 4. Then the 
pipe comes to a T section with the vertical riser going 
up to the tap of the test cart and making a right 
turn when a bowl type oiler, 14, is inserted in the 
line. This line then continues out to the right and a 
hose, 15, is attached to the line for oiling the pneu- 
matic tools. The other component of the line, coming 
from the pressure gauge, goes down in a vertical di- 
rection and then makes a right angle turn to a large 
flow meter, 6, coming in at the bottom of the flow 
meter. From the top of the flow meter, and slightly 
to the left of it, another pressure gauge, 7, is inserted 
in the line. This line is then passed into a hose which 
goes to the tool being tested. 


In addition to these instruments there is a tachom- 
eter, 13, which is shown immediately to the left of the 
flow meter. Also, there is a hydraulic pressure gauge, 
12. 

To test a tool, it is chucked into the shaft in gear 
box 10, which drives the tachometer and a hydraulic 
pump. The hydraulic pump acts as the load on the 
air tool. This load is regulated by adjusting needle 
valve, 11. Output speed of the tool is read on the 
tachometer. When the tool is chucked to the shaft, and 
the valve, 11, on the hydraulic system is open, the 
hydraulic fluid is pumped out of the reservoir, through 
the valve and back into the reservoir. If valve, 11, 
were closed completely, it would tend to stall the air 
tool motor, because pump pressure would go to the 
maximum setting of a safety relief valve. Ryan has ef- 
fected a system in which the valve is closed until a read- 
ing of 1200 rpm is attained on the tachometer; then the 

Concluded on page 102 


FIG. 2. LAYOUT OF the components used on the test cart. 



























































To increase the life of your hydraulic oil 


and to eliminate system failures 


caused by contamination, you must know . . . 


How fto CARE for Hydraulic OILS 


By John R. McCoy 


® Reservoir Design 
Oil Contaminants 
Types of Filters 


Filter Circuits 


lL; is abundantly clear from the experience of 
operators of hydraulic equipment that the commonest 
cause of malfunctioning is “dirty oil”. Equipment 
manufacturers and oil suppliers are in complete agree- 
ment that the oil must be maintained completely clean 
at all times if the hydraulic system is to operate 
trouble-free and efficiently. Equipment bulletins, oper- 
ating instructions and service manuals of both equip- 
ment manufacturers and oil suppliers stress the fact 
that the oil must be kept clean. There is no substitute 
for clean oil. 

Every means should be provided to keep dirt, grit, 
water or other contaminants from entering the system 
and to prevent the oil from deteriorating by proper 
equipment design and maintenance, Special precau- 
tions should be taken to prevent water and soluble 
oil from entering the system. Air filters should be in- 
stalled on the vents. Piping and baffling of the reser- 
voir should be provided to separate intake oil to the 
pump from returning oil so that the air may be al- 
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lowed to separate. Coolers should be provided, if nec- 
essary, to keep the oil at the proper temperature. Prop- 
er protection should be provided to keep piston rods 
clean. Oil-filler holes should be provided with ade- 
quate strainers. 

Driers should be installed on breather tubes in 
humid atmospheres and where there is excess con- 
densation in the system. Condensation occurs prin- 
cipally when ambient temperatures fall below the dew 
point of air in the reservoir. If water is a problem, 
it may be desirable to equip the reservoir with a water 
leg having a suitable drain. Frequent inspections are 
necessary in outdoor locations. 

In spite of all design precautions to keep oil clean 
and free from deterioration, it will still get dirty and 
it will deteriorate unless proper filters are installed. 

Mineral base hydraulic fluids or oils are subject to 
contamination by both soluble and insoluble con- 
taminants. Insoluble contaminants include dust from 
the air, core sand anv abrasives left on the parts after 
manufacture, dust, paint, worn packing and gaskets, . 
water and soluble oil, gum, varnish or lacquer, in- 
soluble asphaltenes, metal particles, grease and lint. 
Soluble contaminants include acids, soluble asphalt- 
enes, mineral-cutting oils, gasket adhesives and pipe 
dope or sealers. Contamination in practically any form 
tends to defeat the purpose of the lubricant. 

Solids or abrasives will quickly destroy the pre- 
cision fitted parts in a hydraulic circuit. Scoring and 
abrasive wear will cause leakage or slippage and re- 
duce efficiency of operation. Orifices may become 
plugged and volume and pressure control valves may 
functivn erratically. Solids may lodge in the pump 
vanes, pistons, valves, etc., causing .hem to stick. Prod- 
ucts of oil oxidation such as resins, gums, lacquers or 
varnish or asphaltenes will cause valves to become 
sluggish or completely inoperative. 

Acids may attack fine precision parts causing cor- 
rosive wear. Excessive water may cause rusting and 
promote deterioration of the oil. Oil leaks may allow 
air to enter the system. Air causes erratic action, im- 
pairing smoothness. Entrained air changes the oil from 
a relatively non-compressible liquid to a compressible 
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medium. Air also introduces oxygen which increases the 
oxidation of the oil. 

Heat probably contributes more to oil breakdown 
than any other single factor. Average oil temperatures 
may run as high as 200 F in some systems; however, 
most systems will normally operate at temperatures 
lower than 140 F. As the oil is pumped through the 
system, it is caused to heat up by friction of the 
operating pump, pump leakage or slippage, oil flow 
through the lines, valves and small orifices and high 
pressure. Abnormally high operating temperatures are 
dangerous in two ways; (1) it thins the oil down so 
that rapid wear may occur; and (2) it promotes oxi- 
dation of the oil and formation of sludge. Water and 
products of oxidation, dirt and certain metals act as 
catalysts to accelerate oil oxidation. 

The average temperature of the oil in the reservoir 
is not necessarily representative of the oil temperature 
in all parts of the system. Localized “hot spots” occur 


FIG. 3. A CARTRIDGE 
type depth filter removes 
contaminants as the oil 
passes through the central 
cellulose fiber, the cotton 
cartridge cover plus the 


processed fuller’s earth. 


Fic. 4. A BULK TYPE 
continuous oil filter or 
purifier. Pump driven dirty 
oil enters the base inlet, 
is divided, passes through 
the perforated metal bas- 
ket, filter cloth bag and 
the diameter of the full- 
er’s earth, 


FIG. 1. A LINE TYPE, 
extended area wire mesh 
filter is used on pump in- 
take lines. 


FIG. 2. THE PORTABLE, 
self-contained continuous 
fiker unit is often advan- 
tageous for filtering oil 
while the hydraulic sys- 
tem is in operation, 


where oil is forced through small orifices at high pres- 
sures and when pressure is suddenly increased. Oil 
slippage in pumps and motors also causes heat. 

The very nature of the hydraulic action causes 
violent agitation and mixing of the oil with air. As oil 
oxidizes, the asphaltenic materials are first soluble 
in oil, but as oxidation continues, the oil will become 
saturated and asphaltenes will begin to precipitate out 
as solids. They will precipitate on the cold surfaces 
of the cooler tubes first; the accumulation may reach 
a point as to insulate the tubes and render them value- 
less for heat transfer. In extreme cases such precipi- 
tates may plug cooler tubes entirely. 

Hydraulic oils do not wear out; they become unfit 
for further service because of the presence of a very 
small percentage (a fraction of one percent) of con- 
taminants. Additives will become spent and only costly 
and time-consuming tests can determine when they are 
no longer effective. 
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Sediment tests are not always reliable to show when 
an oil is too dirty for further use. A very small amount 
of abrasive will do considerable damage to a hy- 
draulic system and not show up in a sediment test. 
The LF.T. (Inter Facial Tension) test might be used 
as a criterion to indicate when straight mineral oil will 
start to sludge; however it cannot be used on rust-in- 
hibited oils because the rust inhibitors themselves cause 
a low I.F.T. A deteriorated condition of the oil may be 
indicated by an elevated neutralization number. 

Changing oil is not the answer to preventive main- 
tenance of hydraulic fluids. Changing oil only drains 
contaminants that have accumulated in the system 
and have remained suspended in the oil; it does not 
drain the damage that has already been done. The 
only way a system can be maintained in an absolutely 
clean condition, as equipment manufacturers specify, 
is by continuous filtration. 

There are many types of filters in use on hydraulic 
systems. Most equipment manufacturers install a rough 
strainer-type filter on the intake line of the pump. This 
type is usually made of accordion-pleated 100 or 200- 
mesh screen wire. Such filters give a measure of pro- 
tection, but are not intended to maintain the oil 
abrasive-free. They only catch the “nuts and bolts”. 
Openings of 100-mesh wire are approximately 0.006 
inches or 150 microns in size, i.e., it will pass particles 
as large as 150 microns, The 200-mesh wire has open- 
ings of 0.0029 inches or 73 microns in size and will 
pass rarticles of that diameter. It is apparent that a 
100 or a 200-mesh wire screen will not adequately pro- 
tect precision-built valves which may have clearances 
of 5 microns in size. For adequate protection, the oil 
should be maintained free of all solids larger than the 
thickness of the oil film or larger than the clearances 
of the closest-fitted parts in the hydraulic system. 

Filters may be divided into many classes, e.g., depth- 
type, extended-area or surface-type, adsorbent, ab- 
sorbent, cartridge-type, bulk-type, edge-type, etc. 
Depth-type filters remove contaminants by passing 
through a depth of the filter medium. Extended-area 
filters remove their dirt on the surface; for this reason 
a large exposed surface is necessary for dirt catching 
capacity. 

Inert-type filters are usually recommended where it is 
desired to remove only solid contaminants. Adsorbent 
filters are recommended where it is desired to remove 
both soluble and insoluble contaminants. Fuller's 
earth is the adsorbent most commonly used for this 
purpose. It is recognized that fuller’s earth will remove 
some of the inhibitors in hydraulic oils; the rust in- 
hibitor being the one most affected. Many operators, 
however, prefer the advantages afforded by fuller’s 
earth filtration over that afforded by the additives in 
the oil. One of the large automotive manufacturers 
equipped practically all of its hydraulic systems with 
fuller’s earth filters. 

Bulk-type filters are usually equipped with baskets 
and center tubes. Refills made up by the operator from 
filter medium purchased from the fiber manufacturer 


make this type relatively inexpensive to service. Bulk- 
type filters may use either adsorbent or absorbent-filter 
media. The cost of filter cartridges are much less than 
the cost of ready-made filter cartridges. Although more 
labor is involved in changing refills, it is a simple 
process to pack a bulk-type filter; special equipment 
for the job is usually not required. Bulk-type filters 
are normally not used where high flow rates are de- 
sired or where very heavy (high viscosity) oils are 
encountered. 

Refill life is determined by the amount and nature 
of the sediment which is removed by the filter. The 
nature and amount of the contaminants are usually 
variable factors. The time for changing a refill may 
be determined in a number of ways depending on the 
type of filter or its application. It may be changed on a 
routine time schedule, by pre-determined accumulated, 
operating time, when the pressure drop increases to 
an objectionable level or by the condition of the oil. 


FILTER INSTALLATIONS 


Probably the most desirable and efficient method 
of operation is to use an auxiliary pump and motor to 
pick up the oil from the reservoir, pass it through the 
filter, and return the oil to the reservoir. In this case, 
the filter operates completely independent of the rest 
of the system. No orifices, pressure control valves, or 
flow control valves are necessary for installation. Oil 
can be filtered continuously, if desired, whether the 
hydraulic system is operating or not. The filter may be 
shut down for changing refills without interfering in 
any way wii. the normal operation of the hydraulic 
system. Almost any type of filter can be operated with 
an auxiliary pump and motor. Flow through the filter 
is maintained constant at all times. Ideal operating 
conditions can be maintained because of constant, even 
flow without the surges caused by increasing or de- 
creasing pressure. Surges in flow caused by sudden 
increases or decreases in machine-operating pressures 
cause most filters to unload a small amount of this 
sediment back into the oil. 

Filters may be installed to operate as a bypass sys- 
tem. They may operate from either the pressure side 
of the pump or the return side of the system. In the 
former case, one or more of several devices may be 
used to protect the filter against the full pressure of 
the system. Such devices include flow control, ori- 
fices, pressure control valves and flow control valves. 
The orifice is usually placed in the intake line to the 
fitler and a pressure relief valve placed between the 
orifice and the filter or in the filter. Many bypass type 
filters will not withstand high pressures and pressure 
relief valves are necessary to relieve the pressure if 
the filter cartridge becomes loaded. Pressure relief valve 
setting is controlled by the type of filter but the maxi- 
mum setting is seldom higher than 60 psi. 

Bypass type filters will normally take from 5 to 20 
percent of the oil flow from the pump through the 
filter and return it to the reservoir. The flow or pres- 
sure of this volume can be regulated by flow control or 
pressure reducing valves. This range of oil flow is 
generally sufficient to maintain the oil in the entire 
system in good condition. 
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FIG. 5. A COMMON filtering setup is to use an auxil- 
iary pump and motor to pick up the oil, pass it through 
the filter and return it to the reservoir. 


Some systems use a full flow filter on the pressure 
side of the pump. Shells of such filters must be de- 
signed to withstand high operating pressures and 
should be equipped with pressure relief valves that will 
open when the filter cartridge becomes loaded. 

Full flow filters are usually of the entended area 
or metal-edge strainer types. Depth type filters are 
usually not suitable for full flow filtration because of 
the high pressure drop required to get the necessary 
flow. The extended area type filters utilize a throw-away 
type cartridge, while metal edge type filters utilize 
a cleanable element. Some metal-edge type filters con- 
tain devices for removing dirt from the filtering sur- 
face without removing the shell. 

Continuous filtration is always the best method of 
operation. However, many operators prefer not to equip 
all of their machines with individual filters, selecting 
instead portable filtration equipment to service groups 
of machines. Such a portable filter is normally self 
contained with pump and motor, flexible hoses and 
necessary valving and normally mounted on a dolly 
so that it can be moved easily from one machine to 
another. The flexible suction and outlet hoses are in- 
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FIG. 6. A BYPASS SYSTEM may be arranged to oper- 
ate, as shown, from the pressure side of the pump or 
from the return side of the system. 
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FIG. 7. BATCH treating of oil away from hydraulic 
machines, sometimes necessary to remove soluble oil 
and water from the hydraulic oil, is frequently ac- 
complished in heated settling tanks. The elevated tem- 
perature tends to break down the water-in-oil emulsion, 
reduce the viscosity of the oil and facilitate the settling 
out of the water. 
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FIG. 8 ON CENTRAL 
hydraulic systems, this 
arrangement may be 
used for filtration. 
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T vpican of the machines on which a fixed dis- 
placement pump and motor drive will give excellent 
service is the paper mill shown in Figure 1. The 
hydraulic drive powers the suction drum roll which is 
installed after the last vat on the wet end of the paper 
machine. Power for the hydraulic transmission is taken 
from the main press drive. Limited requirements of 


cenNk ropents, Engineering Department, The Manchester 
Machine Co., Middletown, Ohio 


this drive permit the use of fixed displacement units. 

It is common practice on these machines to have 
auxiliary drives on the primary presses. These drives 
are commonly called helper drives and their purpose 
is to relieve the main press drive of a portion of the 
wet end load. Figure 1 shows two primary presses 
which are belt driven off the main press drive. While 
belt drives could be carried all the way to the suction 
drum roll such a drive is clumsy, takes up a great 
amount of space and permits very little flexibility. Use 


FIG. 1, LAYOUT of a paper machine using a hydraulic drive at the suction roll. 
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FIXED DISPLACEMENT 
MOTOR DRIVE 


A fixed displacement pump and motor 
make the simplest rotary hydraulic 
transmission. Here are a few funda- 
mentals which help to successfully apply 
this transmission in many industries. 
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of a hydraulic drive at the suction roll provides a 
compact package which is easily coupled to and con- 
trolled by the main press drive. The layout drawing, 
Figure 1, clearly shows all the required components. 
Coupling the hydraulic pump to the main drive per- 
mits synchronization of the speed of the suction drum 
roll with the main press. 

Requirements of this drive are: 1. a constant torque 
output over a wide speed range; 2. torque must also be 
adjustable over a wide range. These requirements are 
met by a drive shown schematically in Figure 2. The 
circuit with a fixed displacement pump and motor hav- 
ing a pressure regulator between them is analogous 
with the friction clutch arrangement shown in Figure 
2. Adjusting spring tension on the clutch limits torque 
output just as adjustment of the oil pressure will limit 
the torque output of the fluid motor. 

The hydraulic characteristics of this circuit can best 
be shown by the relationship of motor output torque, 
T, motor displacement per revolution, D, and oil pres- 
sure, P. This relationship is fixed and equals approxi- 
mately 16 lb-in of torque per cubic inch displacement 
for each 100 psi increment of pressure—assuming 100 
per cent motor efficiency. This is expressed in the 
formula: 


DxPx16 
T= ———_— 
100 


where T = torque, lb-in 
D = displacement, cu in/rev 
P = oil pressure, psi 


It can be seen from this relationship that the two 
requirements will be met by the circuit shown in Fig- 
ure 2. With a motor having a constant displacement, 
torque will be held constant for a given load (pressure) 
















FIG, 2. TRANSMISSION of power using a fixed displace- 
ment pump and motor, and a pressure regulating valve 
is analogous to the mechanical friction clutch drive. 











































FIG. 3. CLOSE-UP of the vane type motor which drives 
the suction drum roll through a speed reducing gear box. 









CONSTANT SPEED DRIVE 





over a wide speed range. Torque can be adjusted by 
varying the load. 

On the paper machine, the pump is driven from the 
pinion shaft of the main press drive, which is belt 
driven by a tapered pulley through a quill mounted 
clutch, The helper drive will then function whenever 
the main press drive clutch is engaged. The motor 
runs at a speed much greater than the roll it must 
drive, consequently a speed reducer is required. The 
selection of motor and reducer is governed by the 
power requirement of the roll. The pump selection is 
based on the fluid consumption and pressure of the 
motor. A pressure gauge in the line informs the ma 
chine operator of the system pressure and motor op- 
eration, enabling him to adjust the draw in the felt 
as he desires. The pump is driven by a chain drive 
from the main press pinion shaft, this gives a positive 
connection with the main drive. 

The installation of a 30 inch diameter suction drum 
roll for a maximum machine speed of 400 fpm requires 
10.4 hp (400 lb in torque) at 51 rpm. Knowing maxi- 
mum speed, torque and power necessary at the roll 
shaft, the next step was to consult manufacturer's data 
sheets. The hydraulic motor selected is a positive dis- 
placement vane type unit. Based on data reproduced in 
Figure 4, this motor delivers 445 lb in torque (running 
torque 90 per cent theoretical at 1300 psi and requires 
18.8 gpm at 1700 rpm. The motor drives the roll 
through a concentric gear reducer with a 32.36:1 
ratio, which actually gives the motor a top speed of 
1650 rpm at 400 fpm machine speed. 

Since the maximum consumption of the motor at 
1700 rpm and 1300 psi pressure is 18.8 gpm, a pump 
is selected which will deliver 25.5 gpm at 1300 psi and 
1200 rpm, as shown in the data given in Figure 5. 
The pump is driven off the main press pinion shaft 
(394 rpm at 410 fpm) by a 2.67:1 ratio speed in- 
creasing chain drive. This gives the pump a delivery 
of 21.2 gpm at 1045 rpm maximum speed. 

This hydaulic drive has several proven advantages: 


1. Low initial cost 

2. Simplicity of installation 

3. Requires only routine maintenance which can 
be done by the mill’s maintenance crew 

4. Accurate control cf torque output can be 
maintained. 


At the initial machine speed of 200 feet per minute 
the drive functioned as anticipated. After more than 
a year of service, it has been operating successfully 
through the entire speed range of the paper machine. 


This project was conceived and carried out under 
W. G. Printz, chief engineer of The Manchester Ma- 
chine Company, Middletown, Ohio. 


FIG. 6. VIEW of the hydraulic helper drive mounted on 
the suction drum roll. The 30 inch roll is driven at a 
maximum surface speed of 400 fpm. 


























FIG. 4. FLUID MOTOR is selected by consulting per- 
formance curves. The two marked points indicate where 
the maximum required torque, 445 in Ibs, and volume, 
18.8 gpm, fall on these curves. 














FIG. 5. PERFORMANCE curves for the pump show 
horsepower input, 20.5 hp and pump delivery, 21.2 
gpm, at the maximum pump speed, 1045 rpm, on the 
paper machine. 
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Power Packed “Commercial” Hydraulic Pump 
Keeps Snow Fighters Moving 


THIS HEAVY DUTY service “Commercial” double 
hydraulic pump will develop fluid power to flex the 
muscles of the fluid motors which operate the brush 
equipment mounted on this tractor. The entire mounting 
is as clean as the cleared road which is left. 


Two separate pumps, assembled into a single unit, are 
driven by one through shaft to which the primary 
driving power is applied. Safe operating pressures up 
to 1500 p.s.i. can be developed with one pump having 
ample capacity to raise and lower the cylinders, while 
the other pump maintains uninterrupted rotation of the 
fluid motor which turns the brush. 


Here again is an application of fluid power controls 
giving a simplified, lower cost installation when com- 
pared to any other method of power transmission. You 
will find that there are “Commercial” oil hydraulic 
pumps, motors, valves, and cylinders giving dependable 
service and working near you. 


THE COMMERCIAL SHEARING AND STAMPING COMPANY 
YOUNGSTOWN 1, OHIO . CHICAGO, ILLINOIS . SALT LAKE CITY, UTAH 


“COMMERCIAL” 
PRODUCTS PREFERRED PUMPS -«- MOTORS - CYLINDERS + VALVES 


BY CUSTOMER ACCEPTANCE 
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HYDRAULIC CYLINDERS 
which operate the toggle 
mechanism at the instrument 


Shock Tests Made Safer with 


ELECTRICALLY CONTROLLED CIRCUIT 


@ By Walter Herrmann, Vaughn L. Beals, Jr. and Emmett A. Witmer 


on a hydraulic locking and positioning circuit. This 
job* is one of the many interesting projects being car- 
ried on by the Aeroelastic and Structures Research Di- 
vision at Massachusetts Institute of Technology. 
The shock tube is a device for generating shock 


Brcat SE of the need for remote stations and 
for a positive “fail-safe” system, designers of the Shock 
Tube Facility at M.1.T. use electrically-actuated valves 


WALTER HERRMANN, VAUGHN L. BEALS, JR. and EMMETT A. 

wirmen, Engineers, Aeroelastic and Structures Research Lab- 

oratory, Department of Aeronautical Engineering, Massachu *Developed under Air Force Contract AF33 (038) -8906 for 

setts Institute of Technology, Cambridge, Mass. the Aircraft Loads Division of the Wright Air Development 
Center. This contract work was carried out under the academ- 
ic supervision of Professors H. B. Stever and R. L. Bisplinghoff 


instrument section End door Sofety pressure switch 


Selector } P/ 
is : is 
ot yack on toggle th} 
Close Open Open Pressure switches 
set to open at 2psi 














O:aphrom section Nydreutie pump storter 
Close . Qyan 


ith “a 


ELECTRICAL CONTROL CIRCUIT for hydraulically-powered motions on the shock tube installation. 
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UP TO 


oO 
/ OVERALL OPERATING 


EFFICIENCY. .j.-.-YET LOW IN COST! 


OUR BUSINESS IS HYDRAULICS 
.+ef0 heip power your business 


For positive, long-life, low-cost controls, you 
can’t beat Blackhawk Hydraulics whether they 
are pumps, cylinders or valves . . . a single com- 
ponent or a complete system. Get the facts now. 
Write for detailed engineering literature on 
Blackhawk hydraulic components for original 


equipment. 
A Blackhawk hydraulic control expert rvill be 
glad to analyze your requirements. 


See Sweet's Product 
Designer's File 


1g, 
a 
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NEW design flexibility 
with this Blackhawk 15 h.p. 
HYDRAULIC PUMP 


Surprisingly low in cost, the 
P-237 Pump combines top effi- 
ciency with weight-saving com- 
pactness. This is a 6-piston, 
wobble plate pump with i5 hp 
intermittent capacity — it’s 
quiet, vibrationless and serves 
an infinite variety of loads and 
speeds. Proof of its outstanding 
performance can be found in 
many successful applications on 
machine tools, construction, 
mining, agricultural and other 
machinery. 


LEADING MANUFACTURERS CHCOSE BLACKHAWK 
The P-237 Pump is used in the famous “Hydro-Hoe” pictured 
here. Blackhawk design helps hundreds of manufacturers save 
materials, reduce assembly time, create new sales appeals and 
build customer satisfaction. 


PIONEER SPECIALISTS IN HYDRAULICS FOR 27 YEARS 


BLACKHAWK 


BLACKHAWK MFG. CO., HYDRAULIC CONTROL DIV.@ Dept. M-52/!4 @ MILWAUKEE, WIS. 
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ELECTRICAL CONTROL ADDS SAFETY 





waves in air or other gases and is being used to study 
the effects of shock and blast waves, and the transient 
aerodynamic flow buildup on structures of various 
types. Accompanying photographs show the shock tube 
which is nearly 100 feet long and has an inside sec- 
tion measuring 8 by 24 inches. The tube is divided 
into a compression and an expansion section at roughly 
a third of its length by a plastic diaphragm. This 30 
foot long compression section is pumped up to a 
pressure higher than the expansion section, and the 
diaphragm is punctured setting up a shock wave which 
proceeds down the expansion chamber. Models are 
placed between glass windows at the instrument section 
which is located two-thirds of the way down the ex- 
pansion chamber. This tube has been designed spe- 
cifically for high Reynolds Number work, which im- 
plies high operating pressures. A Reynolds’ Number 
of 5 million may be obtained over a wide range of 
test conditions. 


Hydraulic power was selected to open and close the 
shock tube at both the diaphragm and instrument sec- 
tions; to clamp the tube sections closed at the dia- 
phragm against an internal air pressure of 250 psi; and 
to open and close a door at the end of the tube. To open 
and close the tube at the diaphragm section requires 
rolling, on rails the 30 foot long fabricated steel sec- 
tions comprising the compression chamber, which al- 
together weigh about 5 tons. Clamping the compression 
section to the expansion section requires a force in 
excess of 25 tons. 

All the cylinders in the system are powered by oil 
from a variable volume vane pump which delivers a 
maximum 12 gpm to the system. At the diaphragm 
section four, six inch bore cylinders open, close and 


clamp the sections. A 3:1 reciprocating booster is in 
the clamp circuit to boost the 700 psi, which the pump 
is set to develop, up to 2100 psi. A one gallon accumu- 
lator was put in the circuit to maintain the clamp pres- 
sure in case the pump shuts off. 

Direction of cylinder travel is controlled by two- 
position double-solenoid valves. In all cases, the sole- 
noids are held energized by selector switches which 
make control relays unnecessary. Because hand-posi- 
tioned selector switches are used, one might well ask 
why manually operated hydzaulic valves weren't se- 
lected. Although the electrical control is simple, it 
provides safety interlocks which would be difficult to 
assure with manually operated valves. For example, 
pressure switch contacts in each of the three operating 
devices open to prevent the “cylinder open” solenoids 
from operating when there is more than 2 psi air pres- 
sure in the shock tube. Electrical control also permits 
operation from a conveniently situated central control 
panel. 

The pump motor control circuit has three emergency 
stop buttons located to permit pump shutdown from 
stations at the diaphragm section, instrument section 
and end door. Tc make it possible to stop the opening 
or closing action of any cylinder at any point in its 
travel, without stopping the pump, 2-way normally- 
open shut-off valves are placed in the circuit. 

At the instrument section, it is necessary to provide 
a clamp mechanism and also a jack cylinder to roll 
back the expansion section of the tube and thereby 
permit necessary placement and work on models or 
instruments needed to set up a test. On opening of the 
section, a limit switch is used in this circuit to initiate 
jack-cylinder action only after the cylinder operated- 
toggle operates. 

Hydraulic power takes the effort out of moving and 
clamping these heavy test sections. Electrical control 
adds the necessary safety and ease of operation. 


RECIPROCATING 
BOOSTER supplies 
high pressure to the 
cylinders which 
clamp the expansion 
and compression sec- 
tions of the tube. An 
accumulator holds 
the clamping pres 
sure. 
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ILS PRODUCTION 
VA INCREASE (’ 


Maintenance 
Practically 
Eliminated 


Winding TV power transformer coils at Sparton Radio -Television 


ICKERS. 


VARIABLE SPEED 


_ Hydraulic Transmission 








Hourly production was increased 189% when these coil- 
Motion Picture Film winding machines at Sparton Radio-Television were equipped 
with the Series TR3 Vickers Variable Speed Hydraulic Trans- 
mission. This improvement resulted from the superior control 
features inherent in the transmission: (1) extremely quick and 
smooth variations in speed, (2) maximum torque at low rpm, 
amends wad te (3) instantaneous starting and stopping. 
much more satisfactory While the previous drives required maintenance approxi- 
operation. mately once a week, the Vickers transmissions have needed 
attention only three or four times since they were installed 
four years ago. They have built-in automatic overload pro- 
tection and they are automatically pressure lubricated by the 
power-transmitting medium (oil). 

Perhaps you have an application where this Vickers Vari- 
able Speed Hydraulic Transmission will make similar improve- 
ments and economies. Ask the nearest office listed below for 
Bulletin 47-40ca. 








VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1474 GQAKMAN BLVD. . DETROIT 32, MICH. 
Application Engineering Offices: ATLANTA + CHICAGO (Metropolitan) 
CINCINNATI «+ CLEVELAND ~ DETROIT «+ HOUSTON «+ LOS ANGELES 
(Metropolitan) +> NEW YORK (Metropolitan) » PHILADELPHIA (Metrepoliten) 


PITTSBURGH «+ ROCHESTER + ROCKFORD + SEATTLE + TULSA 
WASHINGTON + WORCESTER 


6486 


ENGINEERS AND BUILDERS OF O/L HYDRAULIC EQUIPMENT SINCE 1921 . 
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Magnetic 
Separators 


help prevent 
valves, pumps, 
pistons from 
gumming up 


High pressure pumps with close tolerances, 
finely fitted valves and other precision work- 
ing parts are sensitive to even the finest fer- 
rous particles—worn metal and rust circu- 
lating through hydraulic systems. 


Here's where FERROFILTER magnetic sep- 
arators pay off—in clearing fluid power lines 
of those particles thet build up, unless re- 
moved, and cause sticking, non-functioning— 
and costly shutdowns of hydraulic equipment. 


BULLETIN PM-65 
avellable on request. 
Get full date on per- 
formance; sizes and 
capacities. 


5. G. FRANTZ CO., Inc. 


P. ©. Bex 1138 Treates 6, NM. J. 


RENTAL PLAN 
on all models. Get 
first-hand proof of FER- 
ROFILTER efficiency at 
lew cost 
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1954 Fall Meeting of the 
NATIONAL FLUID POWER ASSOCIATION 


Te: National Fluid Power 
Association held its 1954 Fall meet- 
ing at the Hotel Commodore, New 
York, on September 7, 8 and 9. A to- 
tal of 92 representatives of the more 
than sixty member companies and 
guests heard reports in the busy, 
productive “working” program. Ex- 
cellent progress was made in both 
the Product Section and Operating 
Committee meetings. 

The first day was given over to 
registration, a board of directors’ 
meeting and special meetings of the 
Cylinder Section and the Educa- 
tional Committee. Other sections and 
Operating committees also held in- 
formal meetings and discussions. 

President B. N. Ashton presided 
at a general assembly on the morn- 
ing of the second day. E. G. Peter- 
son read the Treasurer’s Report and 
Barrett Rogers the Executive Secre- 
tary’s report. Vice President J. E. 
Erskine outlined the changes that 
had been made in the internal or- 
ganization of NFPA, including the 
present six Product Sections and 
seven Operating Committees. Vice 
President O. Wendell Macy intro- 
duced the chairman of the Oper- 
ating Committees, who in turn gave 
progress reports. Ernst Weidmann 
reported on the Design Committee, 
J. C. Hanna on the Education Com- 


Gres Ws 
Be, 


President B. N. Ashton presiding at 
a general session of NFPA Fall 


meeting. 


mittee, R. W. Peterman on the 
Fluids Committee, W. J. Kudlaty on 
the Ratings Committee, Ernst Weid- 
mann on the Symbols Committee 
and R. H. Davies on the Terminol- 
ogy Committee. 

In the afternoon lively discussions 
were developed at meetings of the 
Product Sections. With the influx 
of new members into NFPA, the 
original three Product groups have 
grown into six. Hyman Ledeen lead 
a very informative session in the 
Cylinder section. F. G. Kuhagen pre- 
sided over the Pump section and 
L. L. Charlson chairmanned the 
Valves section. These were the orig- 
inal product groups. In addition D. 


Chairman R. W. Peterman (second from right) listens to a point being 
made by A. W. Salzman in the Fluids Committee meeting. 
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+ CHUAN 


A FIRST hydraulic GIANT 
coma, improvement in 90 years 


pressure 6" forged steel swivel 
joints, the Heart" of the 


INTELLIL-GIANT. will bandle e “ 
presares wp te 1,000 bei Made Possible with CHIKSAN 


Increased efficiency and economy in extracting gold or moving dirt with water 
has been an objective of hydraulic mining engineers for the past 90 years. 
History and experience have proved that water power is unequalled by any 
mechanical devices thus far employed for such purposes. 
But water under adequate pressures was hard to govern. And man’s devices to 
control both flow and force in placer mining were both crude and inadequate. 
The early Hoskins Hydraulic Giants and their successor the Fisher Type 
machine, lacked the flexibility necessary to give complete control in traverse 
and vertical directions coupled with force and flow. 

After 8 years of exhaustive engineering and Cee ee ee ee 

field testing under the most exacting conditions, staal Conteclaars fouaachestte pn cvs 
INTELLI-GIANT has selected CHIKSAN 
Ball-Bearing Swivel Joints as the solution to all 
the problems encountered in this unique field. 


wars-foe inbusthes The Flow of Enterprise Raliee on 
CATALOG G-4—DEPT. Tl-AH 
CHIKSAN 6” low pressure swivel joints eliminate 


Sall- Bearing Swive] Joints hoot cant to while handling adequate prée- 
sures from 30to 300 psi. The INTELI-GIANT will trav- 
erse @ 320° horizontal arc and cover 120° vertically. 


CHIKS AN COMPANY © BREA, CALIFORNIA @ Chicago 3, Iilincis © Newark 2, New Jersey 
Well Equipment Mig. Corp. (Division), Houston 1, Texas + Subsidiaries: Chiksan Export Co., Brea, Calif; Newark 2,.N.J. * Chiksan of Canada Lid., Edmonton, Alta. 
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iT ANSMISsion 


Equipment 


Economical In Cost 
Easily Installed 
Efficient, Long Lasting 


FLEXIBLE COUPLINGS: 

Vo lubrication required. Provide pos- 
protection against vibration, 
torque, shock of intermittent loads. 
Cushions changed without shut-down. 
Every duty from fractional hp. at up 
t 1750 rpm. to over 2400 hp. at 
1200 rpm. and higher. 


itive 


VARIABLE SPEED PULLEYS: 
Quickly installed on new or old 
equipment, Change speed while ma- 
chine is running. Ratios to 3 to 1. 
Fractional to 10 hp. 


SELECT-0-SPEED TRANSMISSION: 

Economical as compared to other, 
variable speed transmissions. Instant 
adjustment over wide range of 
speeds. Hand wheel or lever control. 
Ratios to 10 to 1. Fractional to 5 hp. 


UNIVERSAL JOINTS: 

Precision ground. Finest alloy steel. 
No binding, backlash or end play. 13 
sizes. Bores % to 2 in. Lengths 2 to 
10% in. Diameters % to 4 in. 


Sead fer ceteleg and engineering date 
LOVEJOY FLEXIBLE COUPLING CO 
4837 W. Lote 5¢., Crtcage 44, Milne 
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NATIONAL FLUID POWER ASSOCIATION 





A. Cameron led the Conductors and 
Connectors section meeting; E. F. 
Noyes the Packings and Seals and 
E. M. Greer the Related Compon- 
ents section meetings. 

” On the third day the entire morn- 
ing was given over to Operating 
Committee meetings. These com- 
mittees are made up of representa- 
tives of all types of equipment, rep- 
resenting industry-wide functions, 
with membership from product sec- 
tions. For example the Education 
Committee, under the chairmanship 
of J. C. Hanna, is made up of rep- 
resentatives from all product sec- 
tions, since the NFPA Educational 
program is based on industry-wide 
requirements. Some of the Operating 
Committees were able to work with 
detailed preliminary reports sub- 
mitted by the chairman to the en- 
tire NFPA the day before, others 
perfected their working agenda and 
broke the committee work down into 
sub-committees. The Government 
Relations committee, for example, 
was able to setup a number of def- 


The Rati 
ratings re eed to them by the 


inite suggestions for the Bureau of 
the Census, which is just beginning 
to work on the next census of Busi- 
ness, Manufacturers and Mineral 
Industries; a sub-committee was ap- 
pointed to present these suggestions 
in person to the Bureau of the Cen- 
sus very soon. 

At luncheon retiring president J. 
C. Hanna was presented with an in- 
scribed tray, a gift 6f the members 
of the board. 

In the afternoon, with President 
Ashton in the chair, brief reports 
on the work accomplished in both 
the Product Sections and Operat- 
ing Committees were given. The se- 
lection of an insignia for NFPA was 
postponed until the spring meeting. 

Four new members were admitted 
to NFPA: Chicago Rawhide Manu- 
facturing Company, Hydro-Line 
Mfg. Co., Valvair Corporation and 
Mead Specialties Co., bringing the 
total membership to 65 companies. 

The 1955 Annual meeting will be 
held in Colorado Springs, April 5, 
6 and 7. 


s Committee, with W. J. Kudlaty in the chair, discuss component 
Product Sections, 


Chairman J. C. Manna of the Education Committee and his commitiee make 
good progress on the industry-wide training program being set up for their 
own company personnel, their dealers and their customers. 
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Us [ What's your tubing problem? Unusual shapes? Special sizes 
or specifications? Whatever your problem, we're in a posi- 


tion to help you in a special way. 

Our research, production and sales teams are small 
enough to give you the kind of personalized service that 
gets results when nothing else can. And they're big enough 
to get volume production going in a hurry on the special 
tubing you need. 

Our modcrn plant is flexible, versatile and completely 
equipped to produce almost any type of cold drawn seam- 
less tubing you can name—and produce it to your specifica- 
tions. What's more, every operation at Summerill is labora- 
tory controlled to give you consistent peak quality of 
product with every tube. 

Why not let us tackle your tubing problem today? We'll 
welcome the opportunity to show you how you can make 
a better product at less cost with Summerill Seamless 
Tubing. Address: Summerill Tubing Company Division, 
Columbia Steel & Shafting Co., Pittsburgh 30, Pa. 


Ss Q@ wes ces 


HYDRAULIC TUBING © SPECIAL TUBING © MECHANICAL TUBING © DIESEL TUBING © PRESSURE TUBING © AIRCRAFT TUBING 


November, | 954 Circle 116 on Reader Service Card "9 





Attain SeChON 


See KAU LIC S 


PNEUMATICS 


warns s. soais Hughes Aircraft Company «+ waaay connisn Douglas Aircraft Co., Inc. 


EDITORIAL 
ADVISORY 
BOARD 


wowarn rinio, a. Consolidated Vultee Aircraft Corp. « owient &. usacs Chance Vought 
Aircraft « naurn t. miomston Lockheed Aircraft Corp. ¢ manx mitre North American 
Aviation « w.#. tasot Northrop Aircraft, Inc. © pune musa Grumman Aircroft Engr. 
Corp. « map u. pousse Republic Aviction Corp. « nanow «. weus Bell Aircraft Corp. 


“POWER IN A SMALLER PACKAGE” 


Evaluating of 5000 psi Hydraulic Systems 


Last month, the potential advantages of a 
5000 psi pneumatic system were discussed. 
Here's a comprehensive study of high pressure 


@ By Joseph N. Steinmetz, Jr. 


ly line with the present trend toward increasing 
perforraance of modern jet aircraft, and airliners as 
well, it will be of interest to many in the field of ap- 
plied hydraulics to review the possibility of higher 
pressures for aircraft hydraulic systems. This has as 
a primary object the packing of a greater amount of 
horsepower into a smaller package. The purpose of 
this article is to review the state of the art as it now 
stands, and to discuss both the advantages and the 


Josern N. Sreinmerz, Jn., Hydraulic Group Consolidated- 
Vultee Aircraft Corporation, San Diego, Calif. 


hydraulics applied to aircraft. 


disadvantages of such a development. It is apparent 
that an increase in pressures will be accompanied by 
a great many problems, and it is reasonable to assume 
that the hydraulics engineer will want to examine the 
potential benefit before taking the step. With this in 
mind, the author has included a number of drawings, 
calculations and estimates for typical aircraft hydraul- 
ic systems. These should be of assistance for prelimi- 
nary evaluation and estimating. It is recognized that 
a rigorous analysis is not possible without a more ac- 
curate definition of the system and its components. 

At the present time, the British are also interested 
in the development of higher pressures. According to 
an article appearing in the November 1953 issue of 
APPLIED HYDRAULICS, the Bristol Britannia Turboprop 
Airliner is now in production with a 4,000 psi hy- 
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( ta. Walter,which — 
/ actuating system i is _/ 


Looking for fast action? Then look to pneumatics .. . 
the only actuating system that can store energy and deliver it 
instantly when you need it! 


Because of this “storage” feature, you can get high 

horsepower delivery from a low horsepower source, without 
paying the usual high-horsepower weight premium! 

Pneumatic systems maintain good performance through an 
extremely broad temperature range. From below —65° to well 
above 250°, viscosity of the air in the system remains essentially 
the same. It’s never sluggish . .. won’t slow down actuating time. 


With pneumatics, there is no danger from fire, since the air 
used in the system cannot burn. And, because air is 

always available, there is no leakage problem. The compressor 
itself will compensate for leaks. 

We here at Kidde have a complete line of pneumatic system 
components, including high output compressors, 

as well as the facilities for engineering complete pneumatic 


systems. If you have a problem in pneumatics, please write us. 


**eneceee*® 


FASTEST? 


The words Kidde’, ‘Lux’, 
and the Kidde seal are 
trademarks of Walter 
Kidde Kidde & Company, ine 
Walter Kidde & Comme 7S Inc. a 
1116 Main Street, Bellevi 


Walter Kidde & Company of Canada, tid 
Montreal—Toronto 
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draulic system. The system is powered by four hy- 
draulic pumps, each rated at 3 gpm and 2500 rpm. 
American interest is apparently centered to a greater 
extent upon the development of hydraulic pumps which 
are capable of higher speeds and higher temperatures, 
however the SAE A-6C Sub-committee for Aircraft 
has asked for data covering 5,000 psi test circuits, and 
at the present time is considering a proposed specifi- 
cation for a 5,000 psi variable delivery hydraulic 
pump. Undoubtedly the most important single item 
contributing to an increase in hydraulic pressures is 
the development of a suitable aircraft type pump. The 
development of a 5,000 psi hydraulic system will per- 
mit a substantial saving in the total volume of the 
system, and our calculations indicate that the actua- 
tors are undoubtedly the largest single source for space 
and weight saving. The balance of this article will be 
devoted to a discussion of specific components, spe- 
cifie problems, and a summary of the advantages and 
disadvantages. 


ACTUATORS 


One of the more important objections to the use of 
higher pressures in actuators concerns itself with the 
performance of the hydraulic dynamic seals. Pressure 
increase to 5,000 psi will cause rapid strain aging and 
extrusion of the conventional “O” ring seal, with 
resultant leakage and poor service life of the moving 
seals. To overcome this difficulty, the actuator may be 
designed for a controlled amount of seal leakage as 
shown by Figure 1. This figure is a schematic draw- 
ing which shows a double seal at the shaft end of the 
cylinder. The inner seal is of spiral teflon or other 
suitable high pressure seal which will give good serv- 
ice life at 5,000 psi, except that a certain amount of 
leakage must be tolerated. This small amount of flow 
is directed to return by means of the drain line and 
check valve as indicated. The outer seal pressure will 
be equal to the return line back pressure, so that an 
“O” Ring may be used here. The piston itself is fitted 
with steel piston rings. This is a well known type of 
dynamic seal, suitable for the higher pressures. A 
small amount of leakage must be permitted, however 
the present experience with the use of steel piston 
rings in 3,000 psi surface control actuators in jet 





Why use a 5000 psi system? 


saving for 


Approximately 8% total 
weight saving for the sys- 
tem. 
Change is consistent with 
the increasing density of 
modern jet aircraft. 
Aerodynamic cleanliness is 
by reduction in 
of surface actuator 


pressure increase 
remain standard for 


DISADVANTAGES 


A new approach to seal- 
ing problems is indicated 
in order to insure the re- 
liability of the system. 


Very «.- costs are in- 
volved the develop- 


ment of components, sys- 
tems and support equip- 
ment. 


Design temperatures are 
ing more more 
critical for jets. Higher 
pressures will result in an 
undesirable increase in hy- 
draulic fluid temperatures. 
Development is required 
toward the solution of the 
flexible hose problem. 


many yeers, at 
least until vastly i 
materials or completely 
new design concepts are 
developed. This is because 
greatly diminishing returns 
would result from further 
increases in pressure. 


Service life of the pumps 
may have to be reduced. 











aircraft indicates that the leakage across the rings 
does not have any noticeable effect on the operation 
of the cylinder. The cylinder walls should be hardened 
in order to prevent scoring. Figure 1 is merely an in- 
dication of one approach to the problem, and it is in- 
cluded because it is felt that the engineering of the 
dynamic seals will require the greatest amount of 
attention in the development of high pressure actuators. 


ACTUATOR PROPORTIONS 


Figure 2 was prepared to show the effect of in- 
creasing hydraulic pressures on cylinder proportions, 
for a typical landing gear cylinder. The views are 
drawn to scale in order to compare the size of the cyl- 
inders at 3,000, 5,000, and 7,500 psi with the load 
remaining constant at 12,350 pounds. The 7,500 psi 
pressure is considered also in this article in order to 





FIG. 1, SEAL DESIGN is a major 
problem in high pressure cylinders. 


leakage is d 
turn. 
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get an estimate of the feasability of even higher pres- 
sures. A study of the data listed on Figure 2 leads 
us to several interesting conclusions, as follows: 
Displacement Ratio Weight Ratio 
61.5 13.0 
3000 psi 1.00 1.00 
61.5 13.0 


l. Pressure 


12.2 
5000 psi : nen 
61.5 13.0 


30.0 11.9 

= — = 91 
6L.5 13.0 
The above data show that we get a substantial re- 
duction in displacement in going from 3000 to 5000 
psi. There is additional reduction in volume in going 
to 7500 psi, but with diminishing returns. There is 
also a reduction in actuator weight due to the in- 
creased pressures, but the reduction is not so sig- 
nificant. The same pattern of diminishing returns 
is evident as we increase the pressures. 


7500 psi 


2. Another interesting factor is the unbalance which 
is obtained between the extension force and the re- 
traction force, due to increasing pressures, as fol- 
lows: 


3000 psi ratio = 1.20 
5000 psi ratio = 1.27 
7500 psi ratio = 1.45 

This shows that the increase from 3000 to 5000 psi 

has only a slight effect on the increase in the ratio, 

whereas the 7500 psi increase in pressure produces 

a rather large difference between the extension and 

retraction forces, for this cylinder. 

3. It is clear that the higher pressures provide less 

space in the actuators for the installation of snub- 

bers and locking devices, for applications in which 
these are required. 

Another approach to the study in proportions is 
shown by Figure 3. This figure shows the effect of 
doubling up on the load and halving the arm, at the 
same time increasing the pressure to 5000 psi. This 
figure is also drawn to scale in order to provide a 
visual estimate of the benefit. The 3000 psi cylinder 
is a typical dual system, tandem-type control surface 
actuator designed to provide a hinge moment of 98,700 
in. lb. for control surface operation. A 7 iach arm is 
required in order to do the work required of this 3000 





F* 12,350 /os. 


3000 psi 
2.5 in bore, .090 in wall thickness 


.20 
Displ/stroke (extend) = 61.5 cu in 
Displ/stroke (retract) = 51.5 cu in 
pounds 





FIG. 2. EFFECT OF VARIOUS hy- 
draulic pressures on cylinder pro- 
portions is shown. Views are for a 
typical landing gear cylinder with 
a 1.0 im red and 12.5 in stroke. 
Views are drawn to seale to show 
the effect of pressures with the de- 
sign load remaining constant. 


Estimated weight, 13.0 


5000 psi 
2.0 in bore, 1.120 in wall thickness 


Estimated weight, 12.2 pounds 
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7500 psi 
1.75 in bore, .156 wall thickness 
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Stops “dirty work” 
in 
hydraulic units 


@ A midwest company became increas- 
ingly aware that hydraulic oil perform- 
ance in its fourteen injection molding 
machines was not all that it should be. 
Formation of oil deposits not only made 
frequent cleaning of filters necessary but 
posed a threat to efficient operation of 
the hydraulic units. 

A Standard Oil lubrication specialist 
recommended Stanor Industrial Oil, a 
top quality product of exceptionally high 
stability and containing necessary addi- 
tives to prevent corrosion and oxidation 
troubles. 

Throughout six years of continuous 
hard use, Stanom has provided clean 


STANDARD OIL COMPANY 


Despite cleanliness and efficiency of a midwest 
firm’s Plastic Division, shown above, there was 
“dirty work” afoot in the hydraulic systems of 
the injection molding machines. Division 
superintendent (left) and A. L. Seabaugh, of 
Standard Oil, came up with a solution. 


STANOIL 


Industrial Oil 


operation. It has not been necessary to re- 
place any of the original fills of Sranom, 
and only a small amount of make-up oil 
has been needed. Where filters previously 
had to be cleaned at least four times a 
year, they are now cleaned once each 
year. Hydraulic operation has been effi- 
cient and reliable. 

You can rely on Stranor. to give you 
the same clean, dependable service not 
only in hydraulic units but in a wide 
variety of equipment. You can get the 
help of the Standard Oil lubrication spe- 
cialist serving your section of the Mid- 
west by phoning your local Standard 
Oil office. Or, write: Standard Oil 
Company, 910 S. Michigan 
Ave., Chicago 80, Illinois. 











STANDARD 


What's YOUR 
problem? 


A. L. Seabaugh, working out of 
Standard’s Chicago office, is 
the lubrication specialist who 
helped this midwest firm gain 
both operating and mainte- 
nance benefits through use of 
Strano in hydraulic units. 


Located throughout the Mid- 
west is a corps of specially 
trained, experienced Standard 
Oil lubrication specialists, 
ready to give you prompt, on- 
the-spot help with lubrication 
in your plant. Their broad 
background of practical ex- 
perience, plus their thorough 
training in Standard Oil Lu- 
brication Engineering Schools, 
is yours for the asking. Sim- 
ply phone your nearest 
Standard Oil Company office. 
The lubrication specialist will 
call without delay. He has a 
complete line of petroleum 
products to offer, including 
such outstanding lubricants as: 


SUPERLA Greases — Available in 
a wide range of consistency 
grades and in both lime-soap 
and soda-soap types. SUPERLA 
Greases cover a wide range of 
operations. These efficient prod- 
ucts are comparable in quality 
with the highest type of special 
greases. 


STANOLITH Greases — Because 
these unique lithium soap prod- 
ucts possess the heat resistant 
properties of soda-soap greases 
and the water resistant proper- 
ties of lime-soap greases, they 
offer a solution to lubrica- 

tion problems caused by 

the presence of both 

heat and water. 


(Indiana) 
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pel permits reduc- 
tion of the hinge arm 
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the actuator hous 
ings. 





























psi cylinder, and a 6 inch stroke is required in order 
to obtain the desired surface deflection. 

It is evident that we can cut the stroke and the arm 
by half, provided we can double the load. This may be 
acomplished by increasing the rod, the bearings, the 
bore and the pressure as shown by Figure 3. A con- 
siderable shortening of the cylinder results, and the 
outside diameter is only slightly increased, Here is a 
case where a great deal of advantage can be gained by 
reduction in the size of the actuator housings, which 
is of paramount importance from the standpoint of 
drag reduction. Figure 3 was drawn to show that the 
actuator housings can be reduced to a fraction of their 
former size, through the use of increasing pressures. 


MACHINING OF THIN WALLS 


The wall thickness of a 3,000 psi hydraulic actuator 
must be increased beyond the theoretically safe stress 
to allow for practical problems such as concentricity, 
warpage, imperfections and other variables in the ma- 
chining process. The thicker walls required by higaer 
pressures provide somewhat more favorable machining 
conditions, and the wall becomes more efficient because 
the “overhead” allowance for imperfections becomes 
a smaller percentage of the total thickness. 


DYNAMIC SEALS 

In connection with the dynamic sealing problem, it 
should be stated that there are numerous cases in 
which the conventional “O” ring seals have been used 


successfully for higher pressures, in some cases greatly 
exceeding even 5,000 psi, but these are ideal cases. In 
general, a dynamic “O” ring seal has limited service 
lite, and premature failures are occasionally noted 
even at 3,000 psi. It is reasonable to expect that there 
would be many more failures at 5,000 psi, with a con- 
sequent reduction in the reliability of the system. It 
is for this reason that other types have been emphasized 
in this article. Many engineers would be glad to ex- 
change the small amount of leakage required by other 
types of seals in exchange for good reliability and ex- 
cellent service life. 


HYDRAULIC PUMPS 


A number of hydraulic pump manufacturers have 
already gotten into the field of higher pressures, with 
fairly encouraging results. Some aircraft types are 
being tested, and commercial types of 5000 psi rating 
have been available for some time. The June 1954 issue 
of APPLIED HYDRAULICS report of the SAE Aviation 
Committee meetings indicates some of the work which 
is now being done on the preparation of specifications 
covering high speed, high temperature, and high pres- 
sure pumps of various types, including variable de- 
livery. It is interesting to note that a 14 gpm pump 
at 5000 psi will provide the same horsepower output as 
a 20 gpm pump rated at 3000 psi. This reduction in 
volume is similar to the reductiou in actuator displace 
ment, and it is appcrent that the volume of the entire 
system can be substantially reduced, including pumps, 


APPLIED HYDRAULICS 





BENDIX-PACIFIC 


SELF-DISPLACING HYDRAULIC ACCUMULATOR 


assures instant response in remote systems 


Bendix-Pacific Self-Displacing Accumulators can eliminate seri- 
ous operational handicaps in remote installations and in closed 
surface control systems. 

The Accumulators incorporate double chambers and double 
pistons joined by a piston rod. Half the unit operates as a con- 
ventional accumulator while the second half acts as a displace- 
ment sump. 


meal 
IS 


For remotely located hydraulic vaives 
which require sudden changes in 
rates of flow, the problems of large 
lines, weight, hydraulic hammer and 
pressure drop are virtually elimi- 
nated with the new Accumulator. it 
is located close to the control 
valve, resulting in much faster action 
and less pressure surges because 
the return oil travels a miniraum 
distanc2 


Use of the Bendix-Pacific Self- 
Displacing Accumulator in an inde- 
pendent, completely closed hydraulic 
system simplifies the reservoir 
problem. Instead of designing a 
pressurized reservoir capable of 
accommodating the full displace- 
ment of the accumulator, it is merely 
aooveses to provide a reservoir 
capable of handling expansion of the 
fluid, plus pistcn rod displacement, 
if tay 


in systems already designed which 
require the addition of an accumula- 
tor, use of the Bendix-Pacific Self. 
Displacing Acc lator may elimi 
reservoir redesign as the total sys- 
tem volumetric change remains 
the same. 
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but you can wey 
have more efficient fil- 

") tration at considerably 

» lower cost if you simply 
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reservoirs, actuators, line sizes and possibly certain 
other components of the hydraulic system. 


FLEXIBLE LINES AND HOSES 

The engineering of flexible connections is a major 
problem in the practical application of high pressure 
systems. The present hoses are bulky and are definitely 
limited as to pressure rating, especially when subject 
to impulse cycling. Much development is being done 
along these lines, including some work on metal braid- 
ed hoses, but at the present time the indications are 
that other methods will have to be studied for pres- 
sures on the order of 5000 psi. The engineering of 
designed motion in tubing, and the use of swivel joints 
are alternatives which are used occasionally in certain 
applications. The smaller tubing sizes which can be 
used in a 5000 psi system will ordinarily reduce the 
stress obtained through the use of designed motion 
in tubing. 


LEAKAGE 


One of the frequently stated objections to the higher 
pressures is the increase in leakage. In the case of the 
dynamic seals the leakage can be controlled as has 
previously been stated. The present standard flared 
tubes and other static seals are capable of holding the 
zero external leakage requirement, but it is evident 
that a greater amount of care and quality control will 
be necessary in order to keep this problem to a mini- 
mum, 


VALVE DESIGN 


Increasing pressures in valve design suggests a gen- 
eral trend toward the use of metal-to-metal valves and 
seats as is now accomplished by optical flats and lap- 
ping operations. These valves are higher in initial cost, 
but have a more satisfactory service life than is ob- 
tained with sliding “O” ring seals. In many designs 
the sealing quality is actually improved with usage. 
More attention to the filtering of the hydraulic fluid 
is required for most of these valves, and greater use of 
integral filters is indicated. Servo control valves will 
be required to meter cousiderably smaller quantities of 
fluid due to reduced displacement of the actuators. 


PROPERTIES OF THE FLUID 


Certain changes in the properties of the fluid with 
increase in pressure are itemized below. The be- 
haviour of the hydraulic system will be affected to 
some extent by the chaiiges in physical characteristics. 

1. Kinematic viscosity increases. USAF Report 5997, 

June 1950, indicates that the ratio of kinematic vis- 

cosity at 3000 psi to that at atmospheric pressure 

is 1.4 at 200 F and 1.92 at -40 F. 

2. Air solubility increases. At 3000 psi the solu- 

bility is 27 vols. air/volume oil, and at 5000 psi 

the solubility is 55 vols air/volume oil. The above 
values are for a petroleum fraction similar to hy- 
draulic fluid. 

3. Density increases slightly. The ratio of the densi- 
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important general information such as a detailed description and 
illustration of the Shear-Seal principle, the only new valving prin- 


ciple in centuries; covers manual and solenoid valves. 


It contains 
a simplified chart for pressure switch selection, which sheds new light 


on a subject shrouded in mystery. 


It presents the only line of solenoid 
pilot valves for air and low pres- 
sure liquid with a guarantee for 
longer solenoid and valve life. 


Down to the handy pop-up tab, nothing has 
been overlooked in providing a more useful ref- 
erence to the design engineer concerned with 


hydraulic components. 


Use the coupon below to get your free copy of 
this valuable information, indispensible to mod- 


ern hydraulic control. 
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5125 ALCOA AVE, LOS ANGELES 58, CALIF, 
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ty at 3000 psi to that at atmospheric pressure is 
1.012 at 100 F., and at 5000 psi the ratio is 1.020 
at the same temperature. 


THERMAL PROBLEMS 


The temperature increase of the fluid due to leakage 
across seals and pump pistons amounts to about 32 
degrees for fluid at 5000 psi, and about 16 degrees for 
fluid at 3000 psi. This increase, plus the fact that more 
leakage past the pump pistons and various internal 
seals is indicated for the 5000 psi system will cause an 
increase in the maximum temperatures of the fluid. 
Vapor pressures for MIL-0-5606 hydraulic fluid have 
been established at the following values from Shell Oil 
Company tests: 

Temp. °F Pressure, psi 
294 83.0 
272 49.2 
254 33.0 
230 18.2 
194 7.9 


Critical temperature maximums will probably be- 
come marginal for most applications of 5000 psi sys- 
tems in jet aircraft, and this problem will have to be 
met with coolers, unless the silicate-ester or other suit- 
able high temperature fluid becomes available. 


SERVICING, TEST AND 
INSPECTION EQUIPMENT 


In order to support the aircraft, numerous pieces of 
servicing, test and inspection equipment are require:|. 
Much of this equipment can be modified for the higher 
pressures, and some of it is already adequate. Pres- 





Engineers interested in comprehensive analyses of 
high pressure systems should refer to WADC Techni- 
cal Report 54-189, Vols. 1 and 2, “Theoretical In- 
vestigation of Optimum Pressures in Aircraft Hy- 
draulic Systems” dated January 1954 (Unclassified). 





sure multiplying cylinders can be installed to provide 
static proof pressures. Mudification and installation of 
higher pressure service and ‘test equipment which is 
suitable for the purpose will he a major cost item, and 
the procurement and installation can be expected to 
require years before it is generally available. The cost 
of the development of higher pressures in aircraft 
hydraulic systems and related equipment must nec- 
essarily be evaluated in terms of the expected im- 
provement in the performance and the new design re- 
quirements of the aircraft. The dollar consideration 
ordinarily becomes secondary, however, to any clearly 
demonstrable design improvement, at least for high 
performance military aircraft. 
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LOUD Grows to Serve Industry Better 


Loud meets the increased aircraft de- 
mands for quality and economy with 
expanded facilities and equipment. 


H ISTORY—From a small repair shop started in 
1908 Loud has grown into one of the most completely 
equipped job machine shops in Southern California. 
This modern plant, including engineering and test lab- 
oratories, occupies almost two hundred thousand square 
feet and employs approximately seven hundred persons. 

Facilities—Within this modern completely equipped 
plant fabrication of the smallest precision valves to the 
largest aircraft structural fitting is accomplished. Loud 
is one of the very few plants equipped to handle all 
phases of manufacture from raw material to finished 
product in one plant. One of the largest milling de- 
partments in the West contains forty large mills, over 
10 of which are of the Hydrotel automatic duplicating 
type. Other unusual equipment includes flash welders— 
one an 800 KVA giant capable of up to 12 square inches 
of chrome moly up to 10 inches in diameter; complete 
heat treating facilities including a 10 foot deep vertical 
atmospheric controlled furnace (necessary for the pro- 
duction of highly stressed arresting hooks) ; automatic 
duplicating lathes, automatic chucking lathes, qualified 
spot welding machines, complete qualified plating fa- 
cilities including hard chrome, anodizing, cadmium, 
silver, copper, and dichromate (for magnesium) ; all 
types of grinding and honing machines, and the finest 
of inspection tools such as comparators and surface 
analyzers. 

In addition to this unusual equipment the plant con- 
tains a multitude of turret lethes, hand screw machines, 
automatic screw machines, engine lathes, drill presses 
—some automatic indexing, large radial drills, boring 
machines, shapers, and planers. Complete qualified fa- 
cilities for arc, oxy-acetylene, and heli-arc welding of 
steel and aluminum are provided. 

These facilities make Loud an outstanding source 
for major sub-assemblies of aircraft. 

With this complete manufacturing facility in one plant 
Loud can produce major structural sub-assemblies. An 
assembly line for the production of tactical ground 


ONE OF THE LARGEST milling departments in the West 
contains forty large mills, over 10 of which are of the 
Hydrotel automatic duplicating type. 


handling equipment is currently turning out jet engine 
cradles in large quantities. 

Products— Loud produces complicated structural fit- 
tings of both steel and dural, all types of machined 
parts—large and small, hydraulic cylinders, valves, 
hand pumps, servo-control mechanisms, pressure tanks, 
landing gear struts, nose wheel steering units, pneu- 
matic and fuel valves and filters, all to exacting air- 
craft specifications. 

Progressive —Loud’s modern manufacturing facilities 
are constantly being expanded to meet the increased 
aircraft demands for quality and economy. This has 
resulted in the ability to produce precision machined 
products of the highest quality at a lower price than 
can be produced by the customers themselves. 

“The tough jobs go to Loud” is indicative of the re- 
spect manufacturers have for Loud “know how.” 


@ Engineering and design development by Haskel En- 
gineering Associates, Glendale, California 


@ National Sales and Service by Haskel-Loud Aircraft 
Service Corp., Glendale, California 


@ Resident Sales Engineers located in Seattle, Wash.; 
Kansas City (Independence), Mo.; Baltimore, Md, 


H. W. LOUD MACHINE WORKS, INC. 
969 E. 2nd Street, Dept. 11, Pomona, California 
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SYMPOSIUM ON AIR 
HIGH TEMPERATURE STA 


The Symposium on Aircraft High 
Temperature . Static Seals for All 
Media, sponsored by SAE Commit- 
tee A-l, Joint Aircraft Engine and 
Accessory Installations, held at the 
Hotel Statler, Cleveland, May 18-19, 
represented an unusually complete 
cross section of the current think- 
ing of representatives of the air- 
craft and its supply industries on 
this critical problem. Since the AE-1 
Committee is made up of specialists 
of engine, aircraft, aircraft accessory 
equipment and airline companies, 
practically the entire group of 
persons interested in the technical 
problems of high temperature are 
represented. The group of papers, 
several of which are abstracted be- 
low, have been assigned and pre- 
pared with the expectation that the 
state of the art in high temperature 
seals, not previously defined suffi- 
ciently to allow the preparation of 
an aeronautical recommended prac- 
tice (ARP), could be definitely 
clarified and advanced. 

The AE-1] Committee set up a pan- 
el of five members: R. F. Schwarz- 
walder, E. J. Bodensieck, E. A. 
Droegemueller, E. Pfafman and 
B. R. Teree, with the last named 
as chairman. Mr. Teree made most 
of the arrangements, with the as- 
sistance of other members of the 
panel, for the symposium. 

A total attendance of approxi- 
mately 200, far more than antici- 
pated, attested to the importance 
which the entire industry, including 
the Services and suppliers, attached 
to the subject. 

V. W. Peterson, Allison Division 
of General Motors Corporation and 
a member of AE-1, began the sym- 
posium with a brief statement of the 
objectives of the two day meeting. 
He pointed out that existing indus- 
try and military standards on static 
seals, particularly of the rubber “O” 
ring type, have given good coverage 
up to the temperature range of 


250 F, but that beyond this tem- 
perature standardization was lack- 
ing. The AE-i Committee had taken 
an initial step toward standardiza- 
tion in the form of an ARP. How- 
ever, with so many types of seals 
being considered and the lack of 
general experience with many of 
them, made it apparent that the art 
was too much in its infancy to even 
arrive at an ARP. The symposium 
was considered the next best step 
since it offered an immediate inter- 
change of the available information 
and experience, The discussions, for 
the purpose of pointing toward 
standardization, was limited to the 
performance of packing materials 
and seal designs for exposure to 
the following conditions: tempera- 
ture - 250 F to 1500 F; pressure 
- fuel 0 to 400 psi; oil 0 to 600 
psi; air 0 to 1000 psi; fluids, in- 
cluding all aircraft and guided mis- 
sile fuels and lubricating oils to 
include mineral oils and a number 
of synthetic oils (sedacates, poly- 
glycols, adipates, silicones and aze- 
lates). 


@ Materials for High 

Tem re F and 

Oil Resistant Seals 
By H. C. Hamlin, Major, USAF 
Wright Air Development Center 


Major Hamlin outlined the re- 
search projects that have been 
carried on in the Materials Labora- 
tory, particularly with elastomers, 
pointing out that high temperature 
requirements fer both organic and 
inorganic polymers have taxed the 
ingenuity of the rubber compounder 
to the limit. 

A number of synthetic lubricants 
now in use in jet engines have an 
undesirable effect on rubber at ele- 
vated temperatures, Examples cited 
included aging of a Buna N and 
a polyacrylate compound in a MIL- 
L-7808 type lubricant in tests con- 
ducted at 350 F. The Buna N com- 
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pound had an ultimate life of ap- 
proximately one week when the 
immersion media was open to the 
air, When operated in the absence 
of oxygen, the stock was in excellent 
condition after 500 hours. The poly- 
acrylate compound went the full 
test period without cracking al- 
though not without considerable 
softening and excessive swell. 

A number of silicone compounds 
tested at 300 F and at 350 F ex- 


hivited volume swells of from 20 


to 80 percent at 300 F with com- 
parable loss of physical properties. 
Long time aging at 300 F and 


short time aging at 350 F gave | 


results indicating a gradual solu- 
tion of the rubber. The conclusion 


| HYDRAULIC, PNEUMATIC 
_and MECHANICAL applications 
by Airway Products 





was that silicone rubber should be | 


used in such lubricants with great 
caution, if at all. 

For service above 500 F and 
where low temperature properties 
may be virtually ignored, the poly- 


acrylate rubbers such as Hycar ' 


4021 and Acrylon EA-5 have been 
studied. An Acrylon EA-5 compound 
developed especially for this pur- 
pose and tested at 550 F had a 
very short life. One airplane manu- 
facturer tested a similar compound 
and reported it fairly practicable. 

Most Neoprene W compounds and 
Acrylon compounds will not give 
similar results. 

Two recently developed experi- 
mental materials have exhibited 
unique characteristics and may help 
solve some rather knotty problems. 

The first of these is a vulcanizable 
elastic form of KEL-F, known as 
KEL-F Elastomer. Compounded into 


a strong, moderately elastic rubber | - 
with good fuel and oil resistance, | 
excellent dry heat aging and good, | 


relative resistance to fuming nitric 


acid, this material shows promise. | 


Call in Airway Products when you 
need hydraulically, pneumatically 
or mechanically operated test stands 
and machines that will perform 
special operations. Airway can 
| design, build and test any type of 
automatic high production hydraulic 
or pneumatic test stands with 
capacities up to 25,000 P.S.I. 
The three machines, shown here, 
are but a few of the many types 
now being used successfully by 
manufacturers of automobiles, air- 
craft and farm equipment. 
Your problem will receive prompt 
and expert attention from our en- 
gineering and designing staff. De- 
livery of the finished product will 
be on or before the specified date. 
Let us include you among our 
growing list of satiafied customers. 


| 


! 

! 

} BOX 2025 HURON GARDENS STATION 
PONTIAC, MICHIGAN 
Pataceary eoaieiete 

' 

i 

j twormetes 


UTOmOTivE 
OMMERCIAL 


Early studies indicate that KEL-F | ~- 
Elastomer has good properties for | 


use with silicone oils when used 
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AIRWAY PRODUCTS, INC. | 


Lett. Tubeless tires 
are pneumatically 
inflated by depres- 
sing the tire side. 
wall, not through 
the valve stem. 
Capacity of this 
machine is 300 
per hr. at 80% 
elliciency. When 
used with our con- 
tinuous tubeless 
tire mounting ma- 
chine, production 
lines move from 
10 to 30 ft. per 
min. Capacity in 
aaa 600 per 
r 


Machine for testing fatigue of rubber bushings 
in the front wheel P of bil 





Tests power steering valves for prool pressure 
ond leakage in al) operating positions Tests 180 
per hr. at 80% efficiency 


Send today for free 
folder describing 
Airway’'s services 
and products. 


PNEUMATIC and MECHANICAL AUTOMATION 
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as « lubricant or as a hydraulic 
fluid up to at least 400 F. 

The other experimental elastomer, 
the result of an Air Force sponsored 
research project at Minnesota Min- 
ing and Manufacturing Co., is a 
highly fluorinated polyacrylic ester, 
commonly called poly FBA. Origin- 
ally developed in a search for a low 
temperature fuel resistant rubber, 


cause of its typical acrylic brittle- 
ness at or near 0 F, Development 
disclosed that it was actually a 
fairly promising high temperature 
rubber when properly compounded. 
Its resistance to synthetic diester 
lubricants at 350 F and up was 
particularly encouraging. 

A considerable study has been 
made of the effect of MIL-L-7808 
type lubricants on poly FBA vul- 
canizates. The effect of aging two 
poly FBA vulcanizates in Esso Tur- 


bo Oil 15 at 350 F at periods up 





PROBLEMS 


have you 
going in 
circles? 


Let Goshen help you take those tough seal- 
ing problems in stride! GRC O-rings, molded 
from special compounds of natural or syn- 
thetic rubber, meet exact specifications for 
close tolerances, and uniform quality . . . for 
critical dynamic or static applications. They 
are available in a complete range of MS, AN, 
SAE and JIC standard sizes, as well as in 
many non-standard sizes and special shapes. 
Prompt, careful attention given to requests 
for quotation. 


FREE — NEW O-RING BROCHURE — Twelve poges 
of information on sizes, groove dimensions, appli- 
cation data. Designed to help in obtaining effici- 
ent sealing for most every type of application. 


See ovr “facilities” catalog in Sweet's Product Design File. 


Goshen Vn bo. INC. 


MOLDED * DIE CUT ~ LATHE CUT RUBBER SPECIALTIES SINCE 1916 


BETTER FUNCTIONAL 
RUBBER PARTS 
through 
ENGINEERED 


COMPOUNDS 
1511-4 S. TENTH ST. 
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to 500 hours, at 400 F for 265 
hours and at 500 F for 24 hours 
has justified further development. A 
FBA compound has withstood im- 
mersion in a silicate ester fluid 
(MLO 8200) for 5 hours at 500 F. 

The problem of developing rubber 
compounds to function successfully 
in the fantastically severe environ- 
mental conditions, both imposed by 
current designs and proposed by 
future designs, presents a real chal- 
lenge to the rubber technologist 
and the polymer chemist. A number 
of new materials, several with many 
excellent properties, have been de- 
veloped. Others, like poly FBA, have 
mechanical characteristics quite un- 
like the conventional synthetics. 
Some of the experimental elastomers 
being tested at present are rather 
sluggish at room temperature, but 
above 200 F or more are quite 
snappy and elastic. There is evi- 
dence that materials can be made 
which would be quite elastic at 
temperatures up to and beyond 
700 F, although when cooled to 
room temperature they would be 
resinous solids. 

The designer using elastomeric 
materiais has as big a stake in the 
solutions to these problems as any- 
one. It should be very useful to 
know just what factors affect the 
life of an “O” ring seal in a given 
environment and in what direction. 
Excellent work, already reported, 
appears to be pointed toward a 
specific phase of the problem. Addi- 
tional work seems desirable to corre- 
late existing data; particularly basic 
data on such factors as variation 
in modulus, hardness and volume 
of change of rubber are needed, as 
well as coordinated information on 
the effects of groove or channel 
shape and size, confinement of the 
ring, back up support and, prob- 
ably, other factors not as yet 
identified. 

Definite progress has been made 
in the development of new elastom- 
ers and practical compounds there- 
from. Ssveral new and promising 
materials with attractive high tem- 
perature and chemical resistance 
properties are on the horizon or in 
the pilot stage. New elastomers, as 
well as rubber in general, depends 
largely on close cooperation be- 
tween the polymer chemist, the rub- 
ber processor and the user. 
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Here’s how you can simplify 


power transmission 
with SUNDSTRAND Fivid Motors... 


Sustinteed Fluid Motors provide driving 
power by converting pressurized oil to 
rotary motion through a simple wobbler- 
piston arrangement. With motors as a 
source of power, you can eliminate com 
plicated mechanical-type transmissions, 
which are highly subject to wear and re- 
quire considerable maintenance. The fluid 
motor is compact, it can be mounted close 
to the driven member. This does away with 
gears, clutches, belts, chains, and iong 
shafting. Windup, experience with me- 
chanical-type drives, is no longer a prob- 
lem. The driven member receives the full 
force delivered by the high torque motor. 
Speeds can be controlled infinitely over 


the complete range of 10 to 1800 rpm with- 
out clutching or changing gears. Low 
Starting inertia. 

Sundstrand Fluid Motors are simple in 
design . . . built to withstand rugged treat- 
ment. The shaft and wobbler assembly is 
the only rotating part. Balanced design 
assures smooth operation and keeps main- 
tenance low. Models range in output up 
to 30.00 hp at 1000 psi and 1800 rpm. If 
you have a power transmission problem, a 
Sundstrand Fluid Motor may be the an- 
swer. Get bulletin 115-2 for complete in- 
formation on application, operation, per- 
formance, models, and mounting arrange- 
ments of Sundstrand Fluid Motors. 


SMALL, COMPACT 
DESIGN 


INFINITE CONTROL 
OF SPEED 


ONLY ONE 
ROTATING PART 


Up to 30.00 hp 


SUNDSTRAND MACHINE TOOL CO. 
industrial Division, Rockford, ilineis 


SUNDSTRAND 


A name to remember in INDUSTRIAL HYDRAULICS 
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@ Current and Future 
Sealing Problems 
Associated with High 
Temperature 


By N. J. Lumm, 
Bendix Products Division, 
Bendix Aviation Corporation 


This paper is a survey of the 
Bendix experience with various 
types of static seals and represents, 
in effect, an interim report on their 


git driven... 


test program for materials to be 
used in high temperature applica- 
tions. With increased aircraft speeds 
and altitudes, the possible use of 
fuel as a cooling medium for hy- 
draulic oil and the known tempera- 
ture rise through fuel pumps, the 
problem of higher fuel and ambient 
air temperatures becomes one of 
primary concern. Heavier aircraft 
and higher landing speeds increase 
the brake loading, increasing the 
problem of affecting a seal on brake 
systems. The following are the cur- 
rent and future estimated require- 


HIGH PRESSURE PUMP 


for pressures to 30,000 psi 


Use for hydraulic presses and other 
hydraulic machines for Cyne 
riveting, crimping, shearing 
punching. Applicable also for hydro- 
static testing and other high-pressure, 
low-volume service. 


® Boost 100 PSI. air pressure to 10,000 PSI. fluid pressure for 
$173.25 (FOB Gardena, Calif.). Eight standard models as 
listed in table. Special models for lower or higher pressures. 
Applicable wherever low-volume output at high pressures is 
the requirement. For oil or water service. Complete power 
packages also available. Send for bulletins. 
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Medel Ne. Air Pressure 


i 
g 





150 PS! 
150 PS! 
150 PSI 
190 PSI 
150 PSI 
150 PS! 
150 PS! 
100 PSI 


$-216-C- 10 
$-216-C- 20 
$-216-C- 35 
$-216-C- 60 
$-216-C-100 
$-216-C-150 
$-216-C-200 
$-216-C-300 


S8eSeun 











~ 
> 


SS58I 
SSERRRSS 


3333333 











SBieean- 3 
SZ88S2Es5 
88s 





SPRAGUE Zoineeang 


, 
of 


1144 WEST 135TH STREET, GARDENA, CALIFORNIA 


Circle 80 on Reader Service Card 





ments regarding fuels, temperatures 
and pressures on fuel metering 
components and aircraft braking 
systems. 

Fluids include all types, gasoline, 
air and hydraulic oil (MIL-L-5606). 
Such components as actuators, 
valves, etc. will be subjected to the 
diester type synthetic oils (MIL-L- 
7808). 

Current fuel temperature ranges 
for fuel metering components have 
been listed as -65 F to 250 F; air 
temperatures from —65 F to 325 F. 
For future requirements we are plan- 
ning on ranges of -80 F to 350 F 
and -80 F to 700 F respectively. 
Brake systems are expected to meet 
requirements of —80 F to 400 F. 
Higher fuel temperatures may be 
limited by an accelerated gum for- 
mation problem (close fitting valves, 
etc.). Acceleration of gum forma- 
tion may begin as low as 150 F and 
very probably can be expected 
above 200 F. 

Current and future requirements 
for fuel pressures range from 0 to 
2000 psi, with special cases using 
synthetic oils to a maximum of 
4500 psi. Brake systems must with- 
stand pressures up to 3000 psi. 

Approximately 90 percent of seal 
applications being discussed are 
static dimetral or face seals. The 
remainder comprise rotary and re- 
ciprocating seals; some aircraft 
brake systems require reciprocating 
strokes up to 3 inches, Aircraft 
brakes also use large OD lip or 
cup type seals travelling up to % 
inch. 

A series of cycles at both high 
and low temperatures in various 
grades of aromatic fuel is planned 
to evaluate fuel seal material for 
functional performance. Aircraft 
brake systems are evaluated for 
sealing, pressure, heat and endur- 
ance cycling (MIL-W-5013B). 


Test Summaries — Rubber 

The current design of our fuel 
metering equipment utilizes synthe- 
tic rubber “O” section rings in di- 
metral and face type applications 
for both internal and external seals. 
Brake systems utilize lip or cup 
synthetic rubber seals in addition 
to “O” section rings. The synthetic 
rubber seal has very definite ad- 
vantages over the currently avail- 
able metal and plastic seals. Ad- 
vantages are ease of assembly and 
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igh AT A 
HIGH RATE OF SPEED 


i 


STOP COMPLETELY 


SLOW DOWN TO 


A SNAIL’S PACE 


Start an ordinary air cylinder and its natural 
tendency is to proceed at a fairly uniform rate 
to the full length of its stroke. 

But with this “packaged” air cylinder power 
unit the piston rod can start its advance at a 
high rate of speed, slow to a snail’s pace when 
you wish, stop completely at any desired point, 
and resume either a slow or high speed as 
you prefer. 


RESUME 
EITHER HIGH OR LOW SPEED 


Not all pneumatic applications require the 
range of piston rod speed control available in 
this model DCSTSBEM combination Bellows 
Air Motor and Hydro-Check, of course. But, 
regardless of the type of control you require, 
you can obtain it in Bellows Air Motors... 
and usually in the form of one compact, com- 
plete, “packaged” unit — simple to install, 
doubly simple to control. 


k your Local Bellows Field Engineer to show you the range of control 
sibilities in Bellows Air Motors and Hydro-Checks—or write for a copy 
pur new free 36-page bulletin. Ask for Bulletin CL-50. Address Dept. AH- 
The Bellows Co., Akron, Obio. In Canada, Bellows Pneumatic Devices of 
un, Ltd., Toronto. In California, The Bellows Co. of California, Los Angeles. 


The Bellows Co. 


AKRON 9, OHIO 
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UNMATCHED 


LUBRICANT CONTROL 


compor 


gives less leakage, less friction, 
longer life, greater economy 


Only Conpor gives you a complete range of porosity control 


Conpor is not merely leather which has been. surface-coated with 
an impervious elastomer. Conpor is a long-sought series of new 
and vastly superior materials for lubricant sealing, in which 
elastomer and leather are combined permanently to produce 
the exact degree of porosity and lubricity required. Lubrica- 
tion of the sealing lip is controlled to give longer life and 
higher efficiency while objectionable leakage is minimized. 
Conpor is not completely impregnated. 
Conpor sealing members are compatible with a wide 
variety of oils, hydraulic fluids, solvents, and gases. 
npor provides the ex They remain flexible, heat stable, and fully operative 
right degres yricar for longer periods and at higher temperatures than 
retention any similar material. No other sealing material offers 
Conpor’s outstanding advantages, long service life, 
TORES and wow east. 
Let Chicago Rawhide engineers show you how to 
ROnpor) seating elements give f solve your sealing problems at lower cost—with 
depth lubricant storgge ’ Conpor. ; 


bh 


ealirig lip through eo " j 
3 p Get “Report on Conpor” for complete 
UBRICATE ~~ : facts, tests, performance charts, modifications / Sm 
ES evaiinhis tn | ¢ and range of applications. Write: A. S. W 
, | : Berens, Chicago Rawhide Mfg. Co., 900 N. 
a. Hy State, Elgin, Illinois. 
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CONTROLLED POROSITY 
HANICAL LEATHER 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


900 Nerth State = ELGIN DIVISION ligin, Minels 


Executive Offices: CHICAGO, ILLINOIS, Representatives in these Principal Cities: Bosrow « New Youn « Syracuse * Burrato ¢ Puiaverenia 
Prrrsevaon «+ Crwciwwats ¢ Cuevetanp « Deraorr « Peorta « Minwearous « Wiemrra « Tutsa « Houston ¢ Los Anwcertes « Saw Francisco + Seatrie 





Other C/R® products 
Oi Seas: Shaft and end face seals for all types of lubricant retention and dirt exclusion * SinvENE (Synthetic rubber) diaphragms, 
boots, gaskets, and similar parts for critical operating conditions * Sinvis: Mechanical leather packings and related products. 
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dis-assembly, allowance between 
metal parts while maintaining a pos- 
itive seal, a flexible member that 
does require excessibly high torques, 
interchangeability in the field and, 
perhaps most important, the con- 
tinuance of existing designs for 
space limitation requirements. 

Both low and high temperature 
types of rubber are available for 
sealing materials in fuel applica- 
tions. The low temperature materials 
have sealed satisfactorily in fuel sys- 
tems from -65 F to 200 F in JP4 
fuel to 1000 psi. Our evaluation of 
the high temperature material has 
so far been limited to use in diester 
synthetic oils at -65 F to 350 F. 

Aircraft brake applications use 
a 70 durometer oil resistant rubber 
for lip and cup type seals. While 
the side next to the hot brake shoes 
hardens and cracks, the use of a 
grease lubricant, such as DC-4, helps 
this condition somewhat. 


Test Summaries — Metal 


Four different types of metal seals 
in use are: (1) metal “O” section 
rings; (2) Spiral wound gasket; 
(3) Soft metal gasket; and (4) 
reed or chevron type seal. The big- 
gest disadvantage of most metal 
seals, of course, is their limitation 
to use as face type seals only, prac- 
tically ruling them out for most 
internal sealing applications. 

Two different types of metal “O” 
section rings have been partially 
evaluated. One that sealed satis- 
factorily at 200 F was marginal at 
fuel temperatures up to 350 F; the 
other was marginal at both -65 F 
and room temperature. 

A metal spiral wound gasket filled 
with asbestos has been partially 
evaluated. So far satisfactory sealing 
has been obtained from -65 F to 
350 F up to 2000 psi fuel pressure. 
Surface finishes from 40 to 200 
RMS have proved satisfactory. Th’s 
type seems to be superior to other 
metal types of seals evaluated to 
date. 

Metal gaskets of soft and half- 
hard aluminum and annealed cop- 
per have had very little evaluation. 
Very high clamping loads are neces- 
sary to get satisfactory sealing; the 
use of concentric grooves at the 
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mating surface were found to be 
definitely advantageous. Tempera- 
ture and pressure range limitations 
are as yet unknown. 

Very little has been done with the 
reed or chevron type seal. Known 
to require surface finishes of 6 RMS 
or less on mating surfaces, the seal 
is rather expensive. Disadvantages 
are the numerous picce-parts re- 
quired, assembly and dis-assembly 
in production and in the field and 
the danger of seal lip damage from 
improper handling and assembly. 


This seal may prove more useful 
on rotating shaft applications, since 
it is the only metal type known that 
can be so used, 


Plastic Materials 


Three types of plastic materials 
—various forms of KEL-F, Teflon 
and Silicone—fall in this classifica- 
tion. Both KEL-F and Teflon in “O” 
ring form show far too much cold 
flow and permanent set to consider. 
Also, leakage was experienced at 
-65 F and at room temperature 











Westinghouse Air Cylinders 


Designed to last... 
with minimum maintenance 


@ DIAMETERS FROM 14" TO 10” 

@ STROKE LENGTH UP TO 42” 

@ FOOT, FLANGE, OR PIVOT MOUNTING 
@ WITH OR WITHOUT CUSHIONING 


Every part in a Westinghouse Air Cylinder is 
built for heavy duty work; and each part will 
operate continuously with only routine main- 


tenance. 


Maintenance is no problem. Each pari of 
the cylinder is easily accessible for simplified 


servicing. 


All Westinghouse Cylinders are warranted 


for one year. 


FOR COMPLETE INFORMATION 


Get in touch with your nearest Westinghouse 
Air Brake Co. Distributor for complete de- 
tails. You will find him listed in the Classified 
Telephone Directory. 


Westinghouse Air Brake 


COMPANY 
Industrial Products Division 


Factory branch: Emeryville, Calif. Distributors throughout the United States. 
Distribyted in Canada by Canadian Westinghouse Ce., Ltd., Hamilton, Ontario. 
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AVON 


- 


STEEL TUBING 


LET US QUOTE ON YOUR TUBING AND 


FABRICATION NEEDS 


Avon single wall steel tubing is success- 
fully supplanting other types of tubing— 
aluminum, brass, copper and steel— with 
equal or improved reliability of perform- 
ance and really impressive economies. 
Avon's High Frequency Fusionweld proc- 
ess insures a much higher degree of ten- 
sile strength, greater resistance to vibra- 
tion and fatigue, extreme ductility, plus 
greatly improved adaptability in produc- 
ing the mést critical tube forms—such as 
beading, bending, coiling, flaring, knurl- 
ing, slotting, piercing, threading and 
swaging without cracking, tearing or 
checking. 

Avon engineers can assist with your tub- 
ing problems and 
help point up cost 
saving advantages. 
Why not write, or 
submit blueprints for 
quotations. 


Ye" O.D. to %" 0.0. 
PLAIN OR TERNE COATED 








A few of the hundreds 
of Fusionweld Tubing 
applications — 


AUTOMOTIVE HEATING 

Gas lines & vents Oil & gas lines 
Brake lines Pilot tubes 
Hydraulic window — Flash tubes 

& seat lifts Pot burner tubes 
Chassis tubes Fuel tank tubes 
Radiator overfiow 
Choke controls 
Oli return lines 
Dip stick tubes 
Oiler tubes 
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FURNITURE 
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ROCHESTER 





T 





RING CO. 


MICHIGAN 
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after cold soak. Some work was 
also done with a silicone core coated 
with KEL-F. The lack of elasticity 
limited this type to face seal appli- 
cations and a high temperature limit 
of approximately 275 F. 

Silicone (Dow Corning 7-181) 
rings gave adequate sealing from 
-65 F to 400 F in dry air for in- 
ternal applications. For external ap- 
plications the high temperature limit 
probably will not exceed 300 F. 
Use in fuel was out of the question 
due to rapid deterioration; use in 
hydrocarbon oil is limited to 200 F 
for the same reason. Use in diester 
oils was not found to be practical 
at any temperature. Because of ex- 
tremely high shrinkage after mold- 
ing, special molds have been found 
necessary to obtain correctly di- 
mensional parts. 

Limited evaluation on teflon spi- 
ral back-up rings indicates that it 
may be possible to use current low 
temperature synthetic rubber mate- 
rials for temperatures higher than 
200 F. Used as a sole seal, these 
rings provide fairly adequate seal- 
ing for internal applications at room 
temperatures and at pressures to 


1000 psi. 


J. W. Sackett, Thompson Prod- 
ucts, Inc., in his paper “Analysis of 
Non-Metallic Materials and Their 
Application to Aircrajt Seals” cov- 
ered the characteristics and possible 
uses of Buna N synthetic rubber, 
the polyacrylic ester polymer, sili- 
cone rubber and teflon in high tem- 
perature from the standpoint of 
OEM user. He summarized by stat- 
ing that, with complete cooperation 
between the basic designer, material 
engineer, and seal designer, he be- 
lieves that the majority of so-called 
temperature problems existing with 
non-metallic materials can be elimin- 
ated with the materials available 
at present. 


Kenneth Parker, United Aircraft 


Products, Inc., in “The Sel/-Energiz- 


ing Metallic “O” Ring for Aircrajt 
Static Seals” presented a detailed 
design and application picture of 


this type of seal, developed to meet 
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the need of the aircraft industry for 
a siatic seal which is relatively un- 
affected by temperature. The unique 
self-energizing feature of this seal 
is accomplished by the venting ac- 
tion of holes drilled on the inside 
diameter of the “O” ring, allowing 
the pressure being sealed to get 
inside the tube. This ring has been 
used successfully in aircraft systems 
containing hydraulic oil, lubricating 
oil, jet engine fuel, gasoline, rocket 
fuels, liquid metals, combustion 
gases and in pneumatic systems. 
Applications include temperature 
ranges from —70 F to 1800 F and 
pressures up to 10,000 psi. 


“Silicone Rubber: Its Resistance 
to Fluid Media in Aircraft Appli- 


cations” by B. B. White and D. P. | 
Spalding, Silicone Products Depart- | 


ment, General Electric Company is 
a survey of the progress made and 


being made in five primary classes 


of silicone rubber and a presentat- 
tion of detailed application data 
on the resistance of these rubbers 
to the three main types of fluids 
(fuels, lubricants and air) in air- 
craft applications. Emphasis is given 
to Class 300—the low compression 
set stocks, which in addition to the 
lowest compression sel properties of 
all known elastomers, is the most 
resistant to the majority of fluids 

both fuel and oil types—commonly 
encountered in aviation applications. 


The presentation included tables 


covering effects of eleven fluid fuels 


and ten lubricants and hydraulic 
fluids on silicone stocks (following 


ASTM Method D471-52T). recom- 


mendations for the design of silicone | 


rubber static seals and a 
of successful silicone rubber seal 


applications on aircraft. 


Ralph L. Skinner, Jr., Flexible | 


Seal Company, in his paper “Wedge- 
Type Teflon and Spring Metallic 
Seals” 
and applications of these rewly de- 


veloped seals. The wedge type teflon | 


seal was developed to be used in 
the hydraulic shock absorber on the 
T-41 and similar tanks, where the 


fluid temperatures get as high as | 
520 F. The spring-type metallic seal | 


was developed primarily as a nozzle 
seal on jet aircraft engines. This 
seal can be used wherever a high 
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number | 


outlines the characteristics | 


temperature face type seal is re- 
quired. 

The wedge type teflon seal can be 
used for continuous temperatures 
as high as 500 F and for short, 
intermittent temperatures as high as 
570 F. Fillers of calcium fluoride 
and glass have been used to give 
greater resistance to pressure. Two 
companies have tested this seal on 
the hydrauiic shock absorber appli- 
cation for as high as 175 hours with 
average temperatures of 480 F and 
maximum temperatures of 520 F. 
The wedge seal has sealed success- 
fully as a static seal at pressures as 
high as 700 psi. 

The spring-type metallic seal 
have been fabricated from type 410 


stainless steel, aluminum bronze and 
Inconel X, depending upon tempera- 
ture requirements. For applications 
no higher than 300 F aluminum 
bronze gives very fine spring prop- 
erties; type 410 stainless can be 
used at temperatures as high as 
600 F. For higher temperatures— 
1000 or even 1500 F—Inconel X, 
age-hardened, is used. Seals can be 
compressed as much as .015 inch 
without permanent deformation and 
are re-useable, These seals have 
passed tests of gasoline at pressures 
as high as 5000 psi. They do re- 
quire surface finishes to 6 to 10 
RMS to give perfect sealing and a 
hard mating surface to prevent the 
seal gouging in. 


HOT or COLD... 


IT’S ALL THE SAME TO 


OIL-RELIEF & HYDRAULIC VALVES 


This 2" flanged 
relief FULFLO 
VALVE is be'ng 
operated at a 
temperature of 
40° in the plant 
of Gay Engineer- 
ing Corporation, 
Los Angeles, 
Calif. 


You, too, car profit by using America's simplest, quietest and 
most efficient valves—flanged or standard types. Selec? from 
5 springs for pressure desired, install—and that's all . . . no 


maintenance required. 


NON-CHATTERING. 


PIPE sizes '/4" to 2". Brass or cast iron. 


For ram presses, machine tool hydraulic mechanism, 
Diesel and oil-burning equipment. 


Write for professional copy—on your letterhead, please— 
of FULFLO MECHANICAL DATA BOOK. 


THE FULFLO SPECIALTIES CO. Inc 


ANUFACTURER 


BLANCHESTER 


OHIO 
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BASIC SWITCH 


Gives You More Than Just Long Life! 


@ You get long life plus coler- 
ance stability which gives posi- 
tive snap-action and accurate re- 
peatability throughout the entire 
life of the switch . . . even at 
1,500,000 cycles and over. 


Silver Contacts minimize arc- 
ing, assuring precision control 
and long electrical operation. 
Patented, self-aligning springs 
provide contact wiping action 
seldom found in a switch of this 
size. 


CUT SWITCH COSTS 

Long life lowers switch costs 
... minimizes “down-time” and 
increases efficiency of operation. 
Durable, compact plastic case 
permits great flexibility of appli- 
cation. Available in a wide selec- 
tion of models, including “re- 
set.” Rated at 10 amps 125/250 
v. AC; 30 v. DC inductive. 


Write for details in 
Data Sheet STF-11. 
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A tow of the 














Master and Slave Circuits 


Concluded from page 6! 


angular piston movement is converted to translatory 
motion of the control valve by the control column 
mechanism. 

The system implies that two definite steps occur, but 
the sequence is rapid and simultaneous so that the 
steps are not obvious unless run at low speeds. 

The turret is rotated by means of a fluid motor 
through a gear train. Once again, the motions of the 
pistol grip merely operate a valve which controls the 
fluid motor. Unlike the 4-way valves in the indexing 
and elevation circuits, the rotation follow-up valve 
operates by rotation, rather than translation and the 
follow-up system is incorporated in the valve. The 
follow-up system is such that the valve is opened by 
rotating one pulley in one direction (holding the 
second pulley stationary) and is closed by rotating 
the second pulley an equal amount in the opposite 
direction (holding the first pulley stationary). How- 
ever, as in the indexing and elevation circuits, these 
two steps occur simultaneously, so that they are not 
obvious, unless run at a very slow speed. 

The principles of this servo design are applicable to 
many machines where a similar degree of accuracy is 


desired. 


Portable Test Stand 


Concluded from page 63 


hydraulic pressure gauge is read. At this tachometer 
setting the work being done is approximately equiva- 
lent to the operation of a pneumatic drill, with a 4 
inch drill, drilling into solid aluminum. 

When the hydraulic pressure gauge, 12, readings 
are taken, the flow meter readings are read. The flow 
meter indicates the number of cubic feet of air per 
minute going through the tool. This check is necessary 
because it is possible to get a correct pressure guage 
reading even though the tool may be badly worn. But, 
wear will show up in the flow meter test, indicating 
that the tool is using too much air to attain the desired 
pressure reading. Incidentally, rpm tests don’t seem 
to be helpful in the whole program except to establish 
a basic operating condition for the tool. 

The maximum and minimum readings, acceptable to 
Ryan, have been determined in a program in which 
Ryan checked 100 motors of each type and brand of 
pneumatic tool. These readings were then charted on 
a graph and they gave definite curves. Then, Ryan 
engineers selected minimum and maximum figures; 
and, fortunately, these standards have turned out well 
and have been main’ained. The cart pressure test is 
actually a comparative type of test in which the figures 
obtained are compared with the tabluations developed. 
All of the requirements have been standardized to 
match the test conditions. The pressure regulator is 
set at 70 psi in order that pressure can be uniformly 
maintained, even though this is below actual airline 
pressure used at the tools. 
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A Realistic Planning 


CALLS FOR PRACTICAL EXPERIENCE 


Ths 


AIR AND OL AUTOMATICALLY 
HYDRAULIC CYLINDERS CONTROLLED VALVES 


VARIABLE VOLUME 
HYDRAULIC PUMPS 


PACKAGED POWER UNITS 


For over three-quarters of a century H-P-M engineers have 

designed equipment — and motions — for varied requirements, Now, 
with a complete line of air and hydraulic components as part of 

our standard line you are assured of complete responsibility for your 
automatic systems. The hydraulic cylinders, valves, pumps and 

power units illustrated are typical of the air and oil hydraulic equipment in 
the H-P-M line. Call in the H-P-M Field Engineer in your locality 

when power, or the control of power, is your problem. The 

experience of the H-P-M organization will be of real assistance. 


HYDRAULI 
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ANOTHER 


After two years of research 


a RELIEF VALVE tar 
DOESN'T LEAK! 


¢ In-line design 
Adjustability that can't be tampered with 
Excellent flow characteristics 
Precise operating reliability 
Suitable for almost any gas or liquid 


Send for information today. . 


Other Circle Seal Valves: 


The ultimate in quality, providing 
perfect sealing — maintenance-free operation 


100 SERIES CHECK VALVE 
Ultra-sensitive for very 
low pressure gas systems 


200 SERIES CHECK VALVE 
For almost any service, 
gas or liquid. 0-3000 psi. 


2300 SERIES CHECK VALVE 


For gas or liquid service, 


0-10,000 psi : a 


400 SERIES SHUTTLE VALVE 
For automatic systems 
changeover. 0-3000 psi C] 


4 SPECIAL VENT OR RELIEF VALVES 


J; %  foriow 
: ' ao conti C) 
JR 
cine eee prinsioal Gite. 
AL precision valves 
JAMES *DOND*CLARK 


2181 East Foothill Blvd + Pasadena &, California 
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Care of Hydraulic Oil 


Concluded from page 67 


serted into the reservoir and the filter is allowed to 
circulate the oil until it becomes clean. 

A higher fiow rate is required for a portable unit 
than is required for a continuous operating type. The 
portable unit should be three to ten times larger than 
a filter that operates continuously on one machine. In- 
termittent filtering, represented by the portable unit, 
amounts to a reclaiming process and a much larger 
filter is required to reclaim or batch-filter an oil than 
to keep it clean by continuous operation. An advantage 
of the portable, intermittent type filtration is that the 
unit can be operated, unattended, through the night 
or other period when the hydsaulic mechanism is down. 

It may be desirable at times to remove the oil from 
machines and batch-treat it. Under operating conditions 
which allow considerable amounts of water or soluble 
oil to leak into the hydraulic oil, it becomes necessary 
to remove the oil from the reservoir to separate it from 
the water. The oil-and-water mixture is then placed in 
heated settling tanks. Quite often the water will emulsi- 
fy with the oil into a water-in-oil emulsion which will 
not settle out unless heat is applied. Often, the rust 
inhibitor will act as an emulsifying agent and ag- 
gravate the situation. Oil deterioration products also 
render the separation of the water more difficult, mak- 
ing the use of emulsion breakers necessary in some 
cases. 

The temperature of the oil in the settling tank is 
raised, normally to 180 F and held for 24 hours. A 
higher temperature or a longer settling period may be 
necessary if the water does not settle readily. The 
elevated temperature tends to break the emulsion, re- 
duce the viscosity of the oil and make a greater dif- 
ference in the specific gravities of the water and the 
oil. After the water is settled out, the oil is then cir- 
culated through a filter until it is thoroughly cleaned. 

A large electrical manufacturer who was particularly 
bothered with water getting into his hydraulic sys- 
tems solved this difficulty by treating his oil in cone 
bottomed, heated settling tanks, A settling period of 
several hours removed the water and a considerable 
amount of the dirt. Then the oil was purified through 
a large fuller’s earth type filter, Approximately 2500 
gallons of oil were purified through each 300 pound 
refill. 

It is desirable at times to connect a number of hy- 
draulically actuated machines into a central system. 
One method for central system operation is to connect 
all the reservoirs into a common oil header line. An 
overflow line is also connected into ach reservoir; 
this overflow line connects into a common line which 
drains by gravity into 9 central accumulator tank, A 
large filter, equipped with its own pump and motor 
circulates on the oil in the tank independent of the 
rest of the system, A low head centrifugal pump picks 
up oil from this tank and discharges it into the oil 
header. Individual proportioning valves regulate the 
flow to each machine reservoir, Excess oi] overflows 
through the overflow line and is returned to the ac: 
cumulator tank, 
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Could you do thit with any | 
other leather packing 7? 


7 ££ pp 


WHEN SQUEEZED 


Sealing the tiny interstices in leather . . . thoroughly 
. makes the big difference. We've done it with 
a special type of synthetic rubber. 
You benefit by that difference ...in packings 
that last longer and produce tighter seals. They 
just don’t seem to wear out, users tell us. 
This Houghton development combines the best 


features of both leather and rubber packings. It 


VIM and VIX-SYN PACKINGS 
. products of 


GET THIS “PACKING 
STANDARDS” BOOK 


listing standard sizes accepted by industry. 
It will be mailed without cost to you. 
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EVEN TIGHTLY CLO‘ iT SPRING PEN 


VIM 1243-3 


LEATHER CUP PACKING 


(rubber-impregnated) 


gives you leather’s strength, low friction, and long 
life, plus the non-porosity and resilience only rub- 
ber provides. And add to this a new design feature 
that has revolutionized packing tradition. 

That's VIM 1243-3, the biggest advance in cup 
packings in the past twenty years. Ask the Houghton 
Man, or write E. F. Houghton & Co., 303 W. Lehigh 
Ave., Philadelphia 33, Pa. 


Ready te give you 
on-the-job service... 
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Compact, vergatfies — of 3 
mountings and 7 manual 


noid, cam C pilot o operating 
means for neumatic, 
systems to p.s.i. 


Sub-base, console and panel, or 
conventional piped mountin 8 
available. Made in %”", %” 
and 1” NPT port sizes. 


fasier to service 


Only moving part is one- piece 
spool carrying all movi seals 
which are standard “O” rings 
stocked by industrial supply 
houses; replaceable in minutes — 
no springs or retainers. 


4-way double solenoid MV is 
only 9%" x 3%" x 2%" overall 
(%" NPT ports); handles to 
150 p.s.i. 


Lever-operated MV 
valve body with 4” 
NPT ports is only 
4” x 3%" x 2%". Handles to 
200 p.s.i. 
! 
! 
i 
! 
Don't lose time and money with misfits 
©: specials when a stock MODERNAIR MV 
valve will do your job. Modernair volves, 
cylinders and ports are stocked in prin- 
cipal U.S. and Cenedian cities, and at 
factory. For prompt delivery, call your 


authorized decler or write ws now for 
specifications and prices. 


Moderna emveainen 


ROOM !1-A, 400 PREDA ST. * SAN LEANDRO, CALIF. 
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NEW PRODUCTS 


Components, tools and equipment designed to 
impreve operation of fluid power systems are 
described here . . . for more information fill 
in and mail the post card bound in this issue. 


ELECTRONIC TIMER 
...» for valve actuation 


Designation: Mode! T2 

Features: The circuit design of this 
timer maintains | per cent accuracy 
over line voltage variations of 90-135 


volts, It has three time ranges of 
0.1-1 sec., 1-10 sec., 10-100 sec.; di- 
rect reading time dial; two SPDT 
load contacts with 8-ampere rating. 
Applications: For sequence con- 
trol of automated machinery, ma- 
chine tools, injection molding ma- 
chines and packaging machinery. 
Ferrera, Inc. 
Oak Park, Michigan 
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“©” RINGS 
. +» @re precision molded 
Size: Standard sizes from “4” to 


16” od 
owe ed A new series of industrial 


° Bs | 


)o a 


2a) 


‘o" rings, for pam ae aa 
fluid, water and air service, are pre- 
cision molded of Buna N fuel and 
oil resistant compounds. 

Application: Can be used in auto- 


berar- ; 


Mit 


wiht! wash x of on 


Continued from page 42 


motive, aircraft, agriculrural, petro- 
leum and railroad industries. Have 
varied applications on machinery 
used in machine tool making, min- 
ing, paper making, printing, wood- 
working and plastics. 
Stillman Rubber Co., 
Culver City, Cal. 
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DOUBLE RELIEF VALVE 


.+. cuts required 
pressure connections 


Designation: Series AA-31350 


Design: Consists of a conventional 
aircraft relief valve and four poppet- 
type check valves combined in a 
single housing. The new double-act- 
ing units require only four pressure 
connections for installation. 





Features: Because of the combined 
housing, the valve occupies less space 
and provides savings in weight. The 
valves are adjustable for relief con- 
ditions within the pressure range 
(cracking pre.sure) of 900 to 4100 
psi. 

ations: This valve will sim- 
plify circuits which require braking 
action for overload pzotection in both 
directions of fluid motor or cylinder 
travel. 

Vickers Incorporated 

Detroit, Michigan 
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~~ 


DIAL THERMOMETER 
. ++ has Bourden coil drive | = — a 

Designation: No. 35-S | N High Pressure 

Features: Mercury actuated, this / \ 

thermometer has stainless steel case | | 

with clear plastic face covering and | H i DRAULIC 

gasket sealed to stainless steel back j 

= CYLINDERS 


plate. Dial face is 3% inches, has 

large numerals and degree marks for 

easy reading at long range. The dial | 
case can be rotated to any readable | 
position 
Sizes: Stem is 44 inch in diameter, | 
has a stainless steel bulb of standard | 
lengths, 4, 6, 8 and 12 inches 


Patent Pending 


Palmer Thermometers, inc. 
Cincinnati, Ohio 
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5 Cut downtime 
HYDRAULIC TEST STAND | with quick-change 


- +. offers versatility at low cost i . 
Designation: Mode! JK-100 rod packing cartridge 


Construction: Test machine has a 
sturdy steel cabinet, automatic tem- | ® 2,000 PS! ALL-STEI fal ceaclilesatest 


perature control of oil by means of | aa sti J 
a thermostatically actuated water | * J. 1. C. STANDARDS YPES OF MOUNTING: 
COMPACT DESIGN ll BORE SIZES—1* fon:s 


OPTIONAL ROD SIZES UP-T¢ ATE ENGINEERING 


eres | 


cooling circuit. Power to drive the 
pump is supplied by a 15 hp, 1800 
rpm, 220/440 volt, 60 cycle, 3 phase 
motor. Motor is operated through a | 
size 2, NEMA 1 enclosed overload | 
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DUAL 


D. Cc. SOLENOIDS 


new Decco Series 29 D. C. 


Because of its "Dual Compact 
wound” construction the as ° 

Solenoid is able to deliver 

tremendous force in small Vawerul 
space in continuous serv- 

ice. See Force Stroke Chart... Current 


below. 


This compact, new D.C. 

Solenoid is available in 24 

to 250 Volt range, regular 

or waterproof construction 

—J.LC. Specifications. an 
ideal for mobile equip- YOUR NEEDS 
ment. 











SEND your specifications for hydraulic 
cylinders to American, specialists in hollow 
boring and honing. We manufacture from 
tubing or forgings in carbon or alloy steels 
up to 15” LD. Over 40 years experience 
backed by precision machines and skilled 
craftsmen will save you time and money. 
Send your blueprints. 


AMERICAN HOLLOW BORING COMPANY 


1954 RASPBERRY STREET . ERIE, PA. 


ee es WY ORAULIC ” 


CYLINDERS 
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|New Products 





Continued 


| cutout magnetic starter which is re- 
motcly controlled from a _panel- 
mounted start-stop pushbutton 
switch. Operates at pressures up to 
| 3000 psi, flows to 6 gpm. 
Applications: For testing perform- 
ance and operating characteristics of 
aircraft or industrial accessories. 
Greer Hydraulics, Inc. 
Jamaica, New York 
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PNEUMATIC CONTROL 
. +. for press operation 


Designation: PMC 

Features: Unit operates from the 

shop air line. It reduces operator fa- 
tigue and improves protection on 

| 





| hazardous machinery. The pneumatic 
| circuit requires that both operating 
valves be depressed before action 
takes place. Only one non-repeat ac- 
tion occurs when both valves are de- 
pressed. 

Applications: For the control of 
power presses, brakes, shears and ma- 
chines utilizing mechanical clutches. 
Sizes: Available in either 2 or 3 inch 
cylinder bores, and any desired stroke 





| length. 


Modernair Corporation 
Sean Leandro, Calif. 
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RELIEF VALVE 
. «+ gives fast response 


Desigs: In this differential piston- 
type rel'ef valve, pressure acts on the 
annular crea berween the O.D. and a 
reduced diameter of the piston. Ef- 


| fective force of pressure is not re- 


| 


| duced by the high velocity-low pres- 


sure conditions which occur ahead 
of the seat. As a result, relief pres- 
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CUT COSTS | 


wtth the Ouginal Mead 
MIDGET 
AIR CLAMP 


( Spring Return ter €Eylinder) 
In assembly jigs and other multiple appli- 


cations, this new, low cost pressure unit 
saves countless man-hours. As a work- 
ejector in many fixtures, it is unexcelled. 


Advantages over 
mechanical clamps 


B an air Clamps in any set-up can be operated by 


a single master valve—the “lock-up” and release 





of assemblies is instantaneous. 


B May be installed in cramped corners difficult 
to reach with bulky mechanical clamps. Mead Midg- 
et is the most compact air cylinder, for its power, 


on the market, Specifications: Power factor, .8 times 
line pressure, stroke %", bore, 1% 





3 Equal ram pressure at any point along stroke, 
making special, delicate adjustments unnecessary. 


@ independent group control. Any desired group 
of “Midgets” can be controlled independently of 
any other group in an assembly—as where primary 


members of the fixture must be locked up before the 
secondary members. MODEL H-1 














5 Facilitates delicate drill operations. Air Clamps 
actuated by foot control valves leave operator's 


hands free to handle the work pidess. IMMEDIATE TV//Pm Tay mED TS a TeV) 
;, ) DELIVERY 

Send for all the interesting facts on these tinie-tested, re AIR POWER CATALOG 

superior Midget Air Clamps. Sodeve Saleaed _ 


from stock; dow- x Le6vr . 
MEAD SPECIALTIES COMPANY i2c"e"°" Pg 


4114 North Knox Avenue + Dept. AH+1I4 * Chicage 41, Illinois J _s 4 
- 


a “- 
SCOHSHHHSEHSSHESESESEESEEHREESE 


} 


ibis / / ¢ rf 
MEAD SPECIALTIES CO. 
4114 N. Knox Ave., DEPT. AH-114, Chicago 41, II! 
Send free copy of new, colored MEAD INDUS- 
TRIAL AIR POWER CATALOG des« ribing the 
. complete line of famous Mead air-operated devices, 


Aire OPERATED Devices Hm 














lone Sn 
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“Your company is still our best source 





on pump thrust plates” 


—says one of America's largest 
road machinery builders. But that's what they all say. 





You, too, should get 


BEARINGS BUSHINGS WEARING PARTS 
They're sold with a money-back guarantee of longer service. 
Castings to your patterns—any size, shape or section—delivered as 
scheduled and specified. Pattern making, designing and machining 
when required. 

Write for free literature and service data sheets. Send blueprints, con- 
ditions of operation and other data for recommendations and quotations. 
You are invited to discuss your bearing problems with our metallurgists, 
engineers, and laboratory technicians. 


THE AMERICAN CRUCIBLE PRODUCTS CO. 


Bearing Specialists Since 1919 
1303 Oberlin Avenue 


Lorain, Ohio, U.S.A. 





The David Gessner Company, Worcester, Mass., manufacturers 
of modern cloth finishing equipment, employs NOPAK Air Cylin- 
ders in its sizing machines to raise and lower heavy rollers, and, 
in some cases, to equalize roller pressures. The examples pictured 
may suggest how you, too, can use NOPAK Cylinders, controlled 
by NOPAK Operating Valves, to build accurate, simplified ma- 
chine movements into your plant equipment, or into machinery 
that you manufacture for resale. 


The NOPAK Application Manual shows you how NOPAK Valves 
and Cylinders are being used in all types of industry, in many 
types of machinery and equipment for pulling, pushing, lifting, 
lowering, clamping, positioning. If you haven't seen a copy, 
ask your NOPAK representative, or write. 








sure is more nearly constant. The 
valve is quiet, has fast response to 
pressure surges. 


= For circuits where 
pilot-operated relief valves are too 








slow and for critical applications in 
which failure to hold pressure would 
be dangerous. 
Sizes: Available in 44 and 
Fiuid Controls, Inc. 
Mentor, Ohio 
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¥g inch. 


TWO WAY SOLENOID VALVES 
...+ with diaphragm member 


Designation: Bulletin 8210A, Nor- 
mally Open or Normally Closed. 


Design: Three operating parts: ail 
stainless steel core; stainless steel 
spring and hycar diaphragm. Forged 
brass bonnet and body insures free- 
dom from porosity. 

Features: Mountable in any posi- 
tion. All internal parts on the pilot 
are readily accessible without remov- 





GALLAND- HENNING NOPAK DIVISION 


2743 SOUTH 31ST STREET MILWAUKEE 46, WISCONSIN 
Write for Bulletin SW-2 
Representatives in Principal Cities 


ALVES AND CYLINDERS 
DESIGNED for AIR and HYDRAULIC SERVICE 
TC meme 


. A 7996-\%4-HA 
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New Products 





ing the valve body from the pipe line. 
Operation: Normally closed (closed 
when de-energized, open when ener- 
gized). Solenoid de-energized: pilot 
port is closed, full line pressure is 
applied to disc, provides seating force 
for tight closure. Solenoid energized: 


ee 


pilot port is opened, releasing pres- 
sure on top of diaphragm to outlet 
side of valve. Line pressure raises dia- 
phragm to open main port and per- 
mit full flow. Normally open (open 
when de-energized, closed when en- 
ergized ). Operates on same principle 
as the normally closed. However the 
pilot port is located in the top of the 
solenoid and the pilot port in the dia- 
phragm is sealed. 

ications: For a variety of in- 
stallations, providing automatic con- 
trol of flow of liquids in a pipe line. 
Specifications: Pipe sizes +4, 1, 
¥% and 1 inch. Maximum pressure 
250 psi on air (normally open), 200 
psi on air (normally closed). Can be 
used on all standard A-C and D-C 
voltages. 


Automatic Switch Company 
Orange, N. J, 
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CLAMPING FIXTURE 
CYLINDER 
. ++ has non-roteting piston rod 


Designation: No-Ro-Fix Square 
Rod Clamping Fixture Cylinder 





—_— the 7] 


Design: Compact and of heavy-duty 
construction, cylinder has few com- 
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ponent parts. The piston rod is sup- 


pees y a long oversize bronze 
ing. Seal is by standard O-ring. 
Piston and rod are of chrome plated 
steel with the cylinder barrel and the 
blind end of nickel-plated brass. The 
rod end is nickel-plated bronze. A 
mounting block permits adjustment 
of the cylinder to its full length in 
the mounting block by loosening one 


Continued 


Sizes: Supplied with a 1 inch bore, 
having a ¥@ inch pipe thread air con- 
nection, in 1, 2, 3, and 4 inch strokes, 
with spring return. Larger bore 
square rod cylinders available on re- 
quest. 


Ohio 
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The Beckett-Harcum Co. 
Wilmington, 








One reason why Detroit can turn out cars in such huge numbers is their use of 
new machine tools which, until a few years ago, were just a gleam in a designer's 
eye. Good example is the Cam-O-Matic* . . . a high speed, fully automatic camshaft 
grinder developed by the Norton Company of Worcester, Mass. 


The Cam-O-Matic has a highly complex hydraulic system for holding and position- 
ing work, controlled by an electronic brain which times the sequences of operation. 
To make this tubing network as failure-free as possible, Norton engineers selected 
Superior carbon steel hydraulic tubing as a standard component. They knew from 
experience that Superior higher-than-industry-quality tubing can take (1) the 
punishment of vibration; (2) the high pressures put out by modern hydraulic 
circulating systems; (3) the severe flaring and bending necessary in assembly. 
As a result, machine down-time due to tubing failure has been eliminated. 

If you use hydraulic tubing and your specifications demand exact analysis, 
unusual fabricating ease and dimensions that are precise—specify Superior. Mail 
this coupon today for Bulletin 38, Catalog Section 30 and the name of your 


nearest distributor. 
*Trade Mork Reg. U.S. Pat. OF. 
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Superior Tube Company 
2030 Germantown Ave., Norristown, Pa. 


Pleose Butletin Cotolog Section 30 Superior 
“I- ; Seal fay weaved tase 
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"Do it Yourself” 


Re-Usable 
Hose Fittings 





All-Purpose 


Flexible Hose 


Miaking up STRATOFLEX Hose 
Assemblies in your own shop or in 
the field often saves valuable time. 
The cost of replacing hose lines can 
be drastically reduced by installing 
new STRATOFLEX Hose and re- 
using the detachable fittings. It pays 
to keep on hand a supply of 
STRATOFLEX Hose and Fittings. Or- 
der from your dealer or write for 
FREE catalog today! 


Deolerships evailable 
in some areas. 


BRANCH PLANTS; Los Angeles and Toronto 


4. Screw swivel nipple 
or male fitting into 
socket and remove tool, 


SALES OFFICES: Atianta, Chicago, Dayton, Houston, Kansas City, New 


York, Portland, Tulsa, 
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CHECK VALVE 
.- + has unique sleeve seal 


Designation: Warren Check Valve 
Design: Valve consists of sturdy, 








Borage oe a 


two-piece metal body and a special 
| composition sleeve. It has no seat, no 
spring or other metal moving parts 
to wear or get out of alignment. The 
durable sleeve is easily and quickly 
replaceable if damaged. 
Features: Silent in operation, im- 
mune to vibration, this valve can be 
mounted in any position. Trouble- 
free service is provided even when 
small amounts of foreign matter are 
present. 
| Sizes: Available in a wide range of 
| sizes and materials. 
Betts Machine Co. 
Warren, Pa. 
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INTERNAL GROOVE 
DIAMETER GAGE 
..+ for parts with close 
groove tolerances 


Application: Developed as a pro- 
duction gage for use either at the ma- 


chine or in final inspection. The gage 
will repeat to “tenths” under the 
most adverse conditions. It may be 
supplied for standard O-ring and snap 
ring grooves with bores from .480 to 
4.750 diameter. 





A. G. Davis Gage & Eng. Co. 
Hazel Park, Mich. 
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QUICK DISCONNECT 
COUPLING 
..» for 1000 psi pressures 


Designation: [nst-O-Matic 


Design: Ic has a valve in the socket 
and a nipple to form a positive seal 


at both ends of line. It is made in an 
aluminum or brass socket and a steel 
or brass nipple. 
Features: Positive dog locking ac- 
tion between socket and nipple, it 
allows faster changing of tanks. Line 
can be connected or disconnected in 
seconds. 
Applications: For use on material 
handling, construction and railroad 
equipment. 
Sizes: Available in 4 and % inch 
E. B. Wiggins Oil Tool Co. 
Los Angeles, California 
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4-WAY CONTROL VALVES 
. « « for 200 psi service 


Designation: MV Series 
Construction: Lightweight body is 
cast aluminum, liner is hard-drawn 
brass, with an aluminum spool. 


Features: Simplicity of design, ver- 
satility of application, and ease of 
installation and service. Only moving 
valve part is the one piece spool, 
which carries the only moving seals 
employed. These are standard “O” 
rings and can be replaced in a few 
minutes. A full line of standard at- 
tachments provide for operation by 
lever, palm button, foot pedal or 
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treadle roller, cam, solenoid, pilot or 
remore bleeder button. Parts are 
standardized and interchangeable so 
that virtually any type valve may be 
assembled or repaired from a mini- 
mum stock of basic parts. One body 
casting accommodates 4” or 1)” 
NPT ports, the second, 4” and 1” 


NPT potts. 

Application: Readily adapted to 
sub-base, manifold, panel, console or 
conventional piped installation, fot 
air and oil service. 

Modernair Corporation, 
San Leandro, Col. 
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O-Rings on the floor 
mean dollars down the drain 


O..Ring costs increase with each sweep of the janitor’s 


broom when imperfect rings are thrown on the floor. That's why Still- 
man’s new series of precision, top-quality O-Rings for industrial and 
commercial use are receiving such a warm welcome. They seal better, 
last longer, and never find a home in the trash can. If your shop is dis- 
carding too many faulty O-Rings, Stillman’s new 
series may be the answer. Investigate today. 

industrial O-Ring folder. 


en Rubber Co. 


23525 Lorain Rd., Cleveland 26, Ohio * 5811 Marilyn Ave., Culver City, Calif. 


Write today for free illustrated 
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COMPACT DEPENDABLE EFFICIENT 
Piston Double 


BHEW Hydraulic Cylinder 


OPTIONAL 
MOUNTINGS 


It's easy and practical to use BHEW hydraulic cylinders 
in your applications. Accurately honed barrels, hard 
chrome-plated rods, small O. D. and any type mounting 
desired are BHEW cylinder features. All types and sizes 
available in standard and special O. E. M. designs. BHEW 
makes single and double acting, high and low pressure 
cylinders with cup-type, ring-type or O-ring construction. 


Load weight controls rate of de- 
scent, full speed raising and empty 
fork travel. Write for details. 


New Products 





4-WAY VALVE 
. ++ for 3000 psi circuits 


Features: This new line of pilot op- 
erated, solenoid control 4-way 
valves is designed to be interchange- 


a 


able with all comparable valves now 
in use. Pilot pressure can be external 
or internal and change-over is made 
simply by rotating the solenoid valve 
180 degrees. A choice of spool types 


Send specifications of your requirements. 
and spool positioning provides all the 


Pressure Operated Hydraulic Flow 
combinations needed for a _ wide 


Control Valves, for lift trucks, elim- 
BENTON HARBOR ENGINEERING WORKS, Inc. 222 of applications. 


inate surge as load starts down. 
Capacities: 20 gpm and 14 gpm 





BENTON HARBOR, MICHIGAN 





HI-LQ.-PAC is a complete 
hydraulic system enclosed 
as a single unit. 


Two pumps 

Two valves 

Filter 

Pressure Relief Valve 
Reservoir 

200 to 1200 RPM 

3 to 12 GPM 

Up to 1000 PSI 

Direct PTO Drive 

Mounting Kits for all tractors 





nn America’s leading power unit, serves on 


Nip PAQ Tate | 
CHAR-LYNN COMPANY 


Write for FREE Catalog! 
Dept. AH-11, 2843-26th Avenue South, Minneapolis 6, Minnesota 
Hydraulic Horsepower To Serve You Better 
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for the % inch pilot and 4% inch 
solenoid valves respectively. 


The Denison Engineering Co. 
Columbus, Ohio 
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SMALL AIR CYLINDER 
. . » for clamping jobs 


Designation: Mode! AC-1 x | 


Features: This clamp, latest addi- 
tion to the Allenair line, has 1% 





bore and 1 inch stroke, cast bosses for 
either horizontal or vertical mount- 
ing. For optional air inlet there are 
two ¥g N.P.T. tapped holes at 90 
degrees to each other. The piston rod 
is of stainless steel threaded on front 
end. 

Applications: For use on many 
small jigs and fixtures where a clamp- 
ing device is needed. 


The A. K. Allen Company 
Brooklyn, New York 
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SPLIT HYDRAULIC 
TRANSMISSIONS 
. ++ for industrial applications 


Design: Pump, motor and appropri- 
ate valving are combined to provide 


ng 0 oe 


C2 > wrens a ums 


a positive displacement type fluid 
power transmission having infinitely 
variable speed coutrol. Pump and 
hydraulic motor have controls for out- 
put speed regulation and power char- 
acteristics. Acceleration and decelera- 
tion rates are independently adjust- 
able. Simple-to-operate controls are 
easily installed, existing push-button 
stations can usually be modified and 


used. 
Applications: For operations where 
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YOU REALLY 


HAVE 
COMPETITION 
NOW 


AUTOMATIC TIMING 


Witt SAVE TIME 
> REDUCE REJECTS 


If you manufacture a product, 

quality timing or counting will 

control your processes with less 

wasted time . . . with increased 

‘precision . . . and will speed 
up production. The element of human error, 
increased with fatigue, often is responsible for 
trouble-making rejects. Eagle engineers will 
build a timer to answer your production prob- 
lems. Send your problem today. 


Write for FREE AUTOMATION BOOKLET 
“See What Timing Can Do For You” 


Eagle Timers save time, save money. 
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New Products 


special placement of the hydraulic 
equipment is desirable, such as sep- 
aration of pump and motor to meet 

limitations or solve alignment 
problems. Also offer advantages 
where drive requirements demand 
special combinations of a pump and 
more than one hydraulic motor. 
Specifications: Piston pumps for 
use with split transmissions are avail- 
able in input ratings from .20-36.5 
hp producing deliveries up to 58 
gpm. Hydraulic piston type motors 
can be selected for output require- 
ments from 3-25 hp. Duty can be 
continuous, intermittent or continu- 
ous reversing without shock. Stand- 
ard A.C. electric motors are used. 


Vickers Incorporated 
Detroit 32, Michigan 
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AIR FILTERS 
..» with disposable cartridge 


Designation: M-30 and M-100 
Features: Both models have a con- 
denser to reduce compressed air dew 


ea = 


points. Rated at 30 and 100 SCFM 


DARLING VALVE & MANUFACTURING CO, | "i2:,Rat! ot 30 and 109 scraé 
Williamsport 15, Pa. psig, they have a new prefabricated 


stecl case with a spun elliptical head 
that permits operating pressures up 


\ 4 to 200 psig. 
Operation: Compressed air enters 
. v the filter through the steel center 
shaft, passes into the spiral copper 
condensing section. The condenser re- 
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pa Important... 


to all Hydraulic 
Engineers! 








Pantex 


% Pilot Operated 4-Way Valve 


Leet 

7 *, 
COLA 
’ 


m Fis wid ii ts) 06 Oe 


a “ Directly Operated 


_ &Way Valve 


Solenoid Controlled 
100-5,000 p.s.i. 

%" Pilot Operated 
4-Way Valve 
Solenoid Controlled 
100 — 5,000 p.s.i. 


... hydraulic 
control 
specialists ... 


MANUFACTURING CORPORATION 
PAWTUCKET, RHODE ISLAND 


Remotely Controlled 
100-5,000 p. s. i. 





This compact wide-range, 

Pantex Valve can be manifold or 
sub-plate mounted and is available 
in six different spool types 

to meet varying requirements. 
Other features include: 


Hollow Spool Design— 
gives true open center, provides flow through 
hollow spool to tank port, with both cylinder 

ports blocked, when spool is centered. 
Versatility of Pilot Control— 

can be easily adapted to hand, cam, or other 
directional control operation. 

Low Leakage and 

Rugged Construction— 

designed for maximum duty cycles, this valve 
—like all Pantux valves—is precision tooled 
to close tolerances. 





your best bet is 


FLEX-O-TUBE 


Supplied in 
Acsqunties 


Flex-O.Tube will help yew 
determine the assembly 
needed of work te your 
own specifications 

either cose, modern facil- 
ities and latest inspection 
techniques aseure you @ 
uniformly high aqvuelity 
product delivered promptly. 


Supplied for 
Field Assembly 


OQ’ 


wa 


Flex-O-Tube hese is g 
supplied in bulk coils with 
reveoble fittings for field 
essembly. Complete ronge 
of sizes ond types. 


Please send me your free 


Nome 
Company 
City 
Address 





If you use flexible hose in your product 
or for replacement in your plant, it 
will pay you to specify Flex-O-Tube. 
For here is a name that has stood for 
finest quality and dependable service 
for more than a quarter of a century. 


In the development of new uses for 
flexible hose, Flex-O-Tube provides 
you with dependable experience in 
the field. When used for replacement 
in industrial maintenance, Flex-O- 
Tube provides you with a complete 
range of products that are easy to 
assemble and long on performance. 


Whatever your needs, why not discuss 
them with the local Flex-O-Tube field 
engineer. You'll find there are many 
good reasons why industry has relied 
on Flex-O-Tube for miles and miles of 
flexible hose products. 


[") aireraft catalog. 
industriel catalog. 
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duces the tem of the air to 
within 2 or 3 degrees of the cooling 
water temperature. Air then passes 

upward, through the cotton felt filter 
cartridge, reenters the center shaft 
and returns to the system. Condensed 
vapors drop into the condensate col- 
lection chamber, can be manually dis- 
charged or trapped to drain. 

Hankinson Corporation 
Pittsburgh, Pa. 
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HYDRO-PNEUMATIC 
POWER UNIT 
«++ applies 2'/2 ton force 


Designation: The Hydro-Air Pow- 


er Unit. 


Design: Unit consists of three cyl- 
inders: one for fast, long pneumatic 
stroke, a second providing the 12-to- 
1 hydraulic multiplication of trapped 
oil pressure for the finishing stroke, 
and a third which is the booster cyl- 
inder to trigger the high pressure 
finish stroke. The booster cylinder is 
available in alternate sizes to offer 
either the regular or heavy duty fin- 
ish pressure. Main stroke speed is 
adjustable by regulation of the air 
supply pressure, o does not influ- 
ence decelerating characteristics. The 
extra hydraulic closing force at the 
end of the forward stroke is fully and 
independently adjustable. 


Features: The device achieves its 
long stroke and fast operation 


2527 JIM DALY ROAD INKSTER, MICHIGAN — emer go anion, 


Flex-O-Tube Co. (Conede) Ltd., Windsor, Onterie through the differential hydraulic 


FLEX-O-TUBE 


DIVISION _ MERIDAN CORP. 
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piston principle, all in a single pack- | 
age driven By a small quantity of | 
compressed air at regular plant util- | 
ity pressures. 


Specifications: Stroke is 7 inches, 
terminal force is either 2,100 or 5,600 
pounds, weight is only 41 pounds, 
Space requirements are less than 1 
cubic foot, air requirement per cycle 
less than 0.11 cubic foot. 
Applications: For use on machines 
where high closing force is required. 
Pantex Manufactu Corp. 
Pawtucket, R. |. 
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QUICK-SEAL COUPLING 


..+ for high-pressure, 
heavy flow applications 


Design: Made in several types for 
different methods of hose attach- 
ment—the female pipe thread, male 
pipe thread, expansion ring, or barb 


Eicctrot Double-Acting "Hand 
Pumps are capable of delivering 
uniform volume, with operating 
pressures up to 1,500 P.S.i. They 
are compact in design . . . have 
few moving ports... are low 
in cost . . . economical in oper- 


ation. They have built-in suction 
shank type. All these types are inter- 
changeable in the same size. Bearing 
surfaces in the coupling are heat- 


and pressure check valves... 
%” pipe thread ports . . . and 


treated, ball bearings and springs are 
made of stainless steel. 


Construction: Standard materials, 
unless otherwise specified, are cad- 
mium plated steel with neoprene and 


can be used in mineral oil or 
water. Also, there are similar 
units available for use in gaso- 
line, kerosene, or equivalent aro- 


Buna-N seals. Couplings are avail- matic fluids. Complete engineer- 
able in aluminum, brass, stainless 
steel and other alloys on request. 
Features: The coupling’s simple 
construction makes the hose line 
leak-proof the moment the nipple is 
seated in the coupling body, seals it 
tighter the higher the pressure builds 
up. It has a full swiveling action 
which prevents hose kinking. 


ing data can be obtained on 
request. 





Electrol 


HYDRAULICS 


KINGSTON, NEW YORK 


Applications: Recommended for 
heavy industrial operations where 
hose line carries very large flow, 
where line pressure is high, or both. 


F 
Sizes: Available in a complete range 
up to 12 inches, includjag eight 
standard sizes from 4 inch to 2 inch, 
and ten sizes from 24 to 12 inches. 


Titefiex, Inc. i 
Springfield, Mass. Beller Designed Produ le 
Circle 227 on Reader Service Card 
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SOLENOID AiR VALVE 
. «« Ciminates coil burn out 


Design: Extremely short solenoid 
stroke. Poppet design with linear 
sealing contact on resilient seats 
makes both pilot and main valve self 
scavenging 

Feature: Cover of explosion proof 


housing is removable for quick ac- 


! 


| 
| 
| 


cess co solenoids. Coils are inter- 
changeable, making it easy to convert 
to any standard voltage by a simple 
coil change. 


Application: Design particularly ef- 





for best performance—I recommend 


D U 4 j 5 New Hydraulic 


fo® 


Kj 
cael Aly 


7 © COUPLERS 


Medel HBC 100 
IN LINE BREAK-AWAY COUPLER 
No mounting brackets needed. Special 
patented compensating chamber allows 
recoupling by hand under full line pressure. 
Nylon valve seats assure positive sealing. 


DUKES BREAK-AWAY COUPLER 
Medel 112 KS 


Here's a break-away coupler that 
does couple with full pressure on 
both sides of the line. 


POSITIVE BREAK-AWAY ACTION 
POSITIVE SELF-SEALING 

NYLON VALVE SEATS 

SELF ALIGNING 

CAN BE MOUNTED INDIVIDUALLY OR 
IN TANDEM 

DESIGNED TO MEET EQUIPMENT 
MANUFACTURER'S REQUIREMENTS 
BUILT TO WITHSTAND HARD USAGE 


Model 302 Model 302-H 
KNURLED SLEEVE HEX SLEEVE 


DUKES IN LINE QUICK COUPLERS 


For mounted equipment. Simplicity of 
design yet rugged construction assures 
satisfaction and ease of continuous opera- 
tion. Nylon valve seats. Include all of 
above features except break-away action. 


Manufacturers of Cylinders, Valves, Couplers and Fittings 
"Member of the National Fluid Power Association” 


DUKES COMPANY, 


tie 
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fective in dusty installations such as 
cement batching equipment. 


Barksdale Vaives 
Los Angeles 58, California 
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TEMPERATURE REGULATOR 
..+ meets variety of conditions 
Designation: +999 Regulator 


Features: Regulator is self powered, 
requires no compressed air, electricity 








| 
' 
or other outside source of energy. It's 
simple and sturdy in design and con- 
struction, frame is of stainless steel. 
Applications: For use on industrial 
equipment requiring accurate temper- 
ature control, such as in oil hydrau- 
lic reservoirs. 
Fulton Syiphon Division 
Robertshaw-Fulton Controls Co. 


Knoxville, Tenn. 
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HOOK SCALE 
.-. is hydraulically operated 


Designation: SU-20 Sensator 


Features: Has a guaranteed accura- 
cy of % of 1 per cent capacity at an; 
point on the dial. 


es: Available in 2,500, 


Capaciti 
_ 5,000, 10,000 and 20,000 pounds. 


Martin-Decker Corporation 
Long Beach, California 
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Now pro of 
\/-rings 


Unique revolutionary design now makes possible, for the 
first time, a split V-ring packing that is really leakproof in 
operation .. . foolproof to assemble: 


LINEAR VEE-DAM RINGS 


LINEAR VEE-DAM Rings last longer, because they 
seal perfectly with minimum gland load. We're 
molding VEE-DAM Rings, in a choice of fabric- 
reinforced elastomers, individually engineered *o 
your needs. Write or call for full information now! 
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BECKETT “HI-CYCLIC” 
SOLENOID VALVES 





set highest industry standards 
for performance —long solenoid 
life—rapid maintenance. 


New design im- 

rovements in 

Jeckett™ Hi-Cyclic” 
Valves greatly re- 
duce or eliminate 
the most common 
causes for solenoid 
valve downtime. 
Solenoids are con- 
tinuous duty, in- 
dustrially accepted 
type, sustionle shock-free mounted for extremely 
long life. There is no metal-to-metal contact between 
solenoid and valve piston. Electrical connections are 
channeled through 4%* NPT conduit outlet at the base 
of the valve. Quick disconnect electrical connectors are 
employed. Solenoid coil can be quickly removed with- 
out dismantling valve or disturbing electrical circuit. 
Tedious solenoid adjustment is eliminated. 


SOLENOID VALVE DATA 


These high performance 
valves are available in 
six sizes, ',* tol * NPT 
in single solenoid, spring 
return, and double 
solenoid types. For 
operating on air or other 
non-corrosive gas (pres- 
sure range, 29.9° Hg. 
VAC. to 150 PSIG.) and 
oil or water hydraulics (max. pressure 1590 PSI.). 
Three-way and four-way, two-position and three-posi- 
tion. All common AC and DC voltages. Positive adjust- 
able spring load on single solenoid. Adjustable flow 
control on air valves. Moisture-tight covers. All mate- 
rials corrosion resistant. Chan rom one model into 
another can be readily made in the field. 


A COMPLETE VALVE LINE 


“Hi-Cyclic’”’ MECHANICAL VALVES—air and hy- 
draulic—-are available in six sizes, 4° to 1* NPT, 
actuated by hand lever, foot lever, fingertip lever, cam 
roller, piloted; 3-way and 4-way, 2-position and 
3-position with detent and spring load to center on 
3-position models. Also combinations of actuators. 


“Hi-Cyclic’’ MANIFOLD-MOUNT VALVES—air 
and hydraulic—available in electrical and mechanical 
types listed above, in sizes ',* to 44 * (modified) NPT 
sizes. Made for automation, manifold mounting permits 
fast replacement of all critical valve parts, including 
valve y and spool assembly, without disturbing 
piping, manifold block or electrical circuit. 


WRITE FOR COMPLETE VALVE SPECIFICATIONS 
AND NAME OF NEAREST SUPPLIER 


THE BECKETT-HARCUM COMPANY 


1086 WAYNE ROAD, WILMINGTON, GHIO 
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PRESSURE SWITCH .. . for on-off control of air- 
craft and mobile pressurizing pumps is described in 
a catalog sheet available from United Electric Controls 
Company. The unit provides a positive switching ac- 
tion in response to source pressure variations in- 
dependent of atmospheric pressures and temperatures. 
This control can be mounted by screwing it into a 
¥g inch National pipe thread opening. All features, 
applications, operation, electrical connections, outline 
dimensions, and adjustment are completely detailed. 
Ordering information is included. 
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BOOSTERS, ACCUMULATORS .... and air-hy- 
draulic units are subject of an 8 page brochure re- 
leased by Petch Manufacturing Company. The bro- 
chure also discusses air to oil and oil to oil cylinder 
type accumulators. Similar in application to bladder 
type accumulators but with the added advantage of a 
working pressure boost over the maintained back-up 
pressure. The well illustrated catalog features con- 





struction diagrams, circuits and a booster selector 


chart. 
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GAGE GUARD .. . to protect sensitive pressure in- 
struments is featured in literature offered by Indus- 
trial Engineering Corp. Installed simply in the line 
between the pressure instrument and the source of 
pressure, the unit is designed to cut off and prevent 
further pressure increase at the gage or manometer 
whenever the source of pressure exceeds the pre- 
selected cut-off point, and to withstand and hold 
closed up to 10,090 psig regardless of cut-off setting. 
The two available models are illustrated and complete 
engineering data listed. 
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AIR DRIVEN HYDRAULIC PUMP... . designed 
for small volume capacity at low and high pressures 
is the subject of a new data sheet offered by The 
Aldrich Pump Company. Available in either single or 
double acting models, the pump develops up to 30,000 
psi at 90 psi air supply, provides for such applications 
as testing tubing, valves and pressure vessels, and sup- 
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You'll find many valuable production 
and design ideas in publications de- 
scribed here . . . copies will be 
sent you free without obligation 


Continued from page 32 


plying power for small molding presses. The data sheet 


gives complete information on design, installation, | 
operation and is illustrated by photographs, sectional | 


and dimensional drawings. 
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LIQUID DRIVE... 
described in Liquid Drive Corporation’s new 8 page 
catalog. A water operated unit, the variable speed 
liquid drive is composed of four functional elements, 
the impeller rotor, the runner rotor, the casings and 
the scoop tube. By means of positioning the scoop 


tube, an infinitely variable range of speed control | 


may be obtained. The catalog lists typical applica- 
tions, capacities, and dimensions, states that oil oper- 
ated units are also available. 
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HYDRAULIC HAND PUMP .. . for easy and 
efficient power application to hydraulic systems is 
detailed in a new 4 page bulletin. Published by Dowty 
Hydraulic Units Limited, the bulletin shows dimension- 
al drawings, operational data and a sectional view of 
the unit. Literature states that with alternative con- 
nections and pressures variable from 500 to 4,000 
psi, the pump can be adapted to suit a wide range of 
individual requirements. The pump is double acting 
and creates pressure at each stroke of the handle. 
Operational setting of the handle is adjustable to any 
angle. 
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SOLENOIDS .. . of a newly designed line, manu- 
factured by Joseph Pollak Corporation are described 
in a new catalog. Light-weight and co-npact in design, 
the solenoids are available in a wide variety of mount- 
ings, coils and wire sizes. Three hundred different 
types of custom solenoids may be assembled from 
twenty standard parts. An unusual feature of this 
line, series 100 and 300, is simplified change-over to 


push or pull type by adding a threaded 3/32 inch | 


diameter push rod to any plunger. The catalog in- 
cludes performance curves and typical coil data. 
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its advantages and uses are | 





Lindberg Air or 

Hydraulic Cylinders 

provide dependable, 

low cost power for 
lifting, forcing, pulling, pressing, pushing 
and clamping. 


If you need special cylinder installations 
... tough jobs that require extra engineer- 
ing skills and efforts ... Lindberg’s long 
experience and established know-how will 
give you the right answer. Lindberg makes 
a full line of standard cylinders, too. Ask 
for our bulletin No. 800. 


Write for new 
Cylinder Calcul 


You'll find this a helpful, time-saving 
tool for both air and hydraulic compu- 
tations. In slide rule form, it provides 
air and hydraulic design data to make 
selection of proper cylinders and otter 
air or hydraulic equipment quick and 
easy. Just write us for it. No obligation. 


AIR ,, HYDRAULIC 


LiInoBERG FO DIVISION 


A DIVISION OF LINDBERG ENGINEERING COMPANY 
225 North Laflin Street, Chicago 7, lilinols 
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A Beginner's Course in 
Basic Pneumatics 


the popular “Beginner's 


in permanent form 


and rearranged; two in- 
have been added. Basic 


omponents is easy to run 


1a] reference and study as well 


mpany pneumatic training programs. 


‘course in Basic Pneumatics” is designed 


needs quick, positive orientation in funda- 
rolume t jive systematic attention 


} 


ment of industrial pneu- 


$1.00 per copy, postpaid 
20-99 copies 90 cents each 
100 or more copies 80 cents each 


$1.00 


-_—_—— = a a a om 
SERVICE DEPARTMENT 


| APPLIED HYDRAULICS Magazine 
' 1240 Ontario St., Cleveland 13, Ohio 


Please send Copies of “A Beginner's Course in Basic 
Pneumatics’ 
Remittance enclosed [); 





Bill our company [) 
| Company 
Name 
Address 
La ae oo oo a oe 
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SYNTHETIC PACKINGS .. . made of Kelon, a 
new fluoroplastic material that provides many im- 
portant advantages in applications of adverse chemical, 
electrical and physical environments are discussed in a 
4 page two-color catalog offered by W. S. Shamban & 
Co. Spiral back-up rings, O-rings, V-seal packings, 
piston seals, grommets and scraper rings manufactured 
from this new material have many industrial and air- 
eraft applications. The company’s modern facilities 
are also described. 
Circle 165 on Reader Service Card 


ELECTRIC MOTORS .. . manufactured by U.S. 
Electrical Motors Inc., are featured in a new multi- 
colored booklet. It presents the 20 principal types, in- 
cluding uniclosed, totally-enclosed, explosion proof 
with and without fan, combination variable speed and 
internally geared units. Cutaway views of Varidrive 
and Syncrogear types are shown in full color. Also 
given are details on Lubriflush transverse bearing lu- 
brication, asbestos-protected windings and normalized 
motor castings. 
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AIR-MITE AIR CYLINDERS 


AIR-MITE Cylinders—made in single | 4 Mounting Types 


Vertical 
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HYDRAULIC POWER UNIT . . . previously offered 
in pressure ranges from 250 to 1000 psi is now avail- 
able in higher pressure ranges, from 1200 to 2000 psi. 
Manufactured by Logansport Machine Company, Inc., 
they describe the engineering changes of the unit, 
Model 6031, in a new catalog which shows complete 
data. 
Circle 167 on Reader Service Card 


AIR VALVES AND CYLINDERS ... A catalog of 
detailed drawings which show all dimensional and 
construction features of their products is offered by 
Air Power Inc. Single and double acting tie-rod type 
cylinders are shown. Some models are shown with 
telescoping protective sleeves over the piston rod. 
Other drawings show details of quick release valves 
and poppet valves for directional control of cylinders. 
Circle 168 on Reader Service Card 


“FOR GREATER EFFICIENCY” .. . is title of 
booklet featuring shock and vibration isolators. The 
bulletin, prepared by Barry Corporation, discusses 
the problems of greater utilization of capital equip- 
ment, methods of pin-pointing and overcoming sources 
of inefficient plant and machinery operation. Based on 
an extensive survey, literature discusses eight steps in 
attaining efficiency objectives. 
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SLIDERULE CALCULATOR . . . for selecting air 
hydraulic cylinders is available from Air and Hy- 
draulic Division, Lindberg Engineering Company. A 
time saving tool it provides quick information on 
cylinder diameters, areas, pressures, forces and dis- 
placements. 
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CHAIN DRIVES . .. for 50 to 5,000 hp drive 
applications are outlined in a six page catalog folder 
available from Morse Chain Company. The folder, 
which is water and oil-proof plastic material, has com- 
plete line drawings and descriptive material dealing 
with such subjects as sprocket installation, chain as- 
sembly, chain cases, lubrication, chain disassembly 
and maintainance procedures. The folder describes 
in detail disassembly procedures for both washer-type 
and spring-lock type connecting links. 
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AIR RELEASE VALVES . . . manufactured by The 
V. D. Anderson Co., are described in condensed bul- 
letin No. 654. The data sheet gives complete informa- 
tion on three different styles of air release valves used 
for venting air from liquid lines and tanks under pres- 
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For top performance 
under pressure 


...8 Pumps for Your 
Hydraulic Systems 


Nos. 53 and 55 for Pressures 
te 200 psi 

Two pump sizes with capacities of 
4 to 23.3 gpm and 9 to 34,1 
gpm at O psi respectively —-high- 
efficiency helical gears —- anti- 


The 500 Series for Pressures friction bearings. 


te 500 psi 

Six pump sizes with capacities from 
5.1 to 37.6 gpm at 0 psi-—pre- 
cision geors — long-lived needle 
bearings. 


Here’s the smooth, trouble-free way to pump large 
volumes of oil at high speeds. These eight Brown & 
Sharpe Pumps are rotary-geared for positive, reliable 
action .. . mechanically sealed for leak-proof opera- 
tion. They've proved themselves in thousands of 
hydraulic installations. Find out what they can do for 
yours. Write for new Pump Catalog No. 35P. Brown 
& Sharpe Mfg. Co., Providence 1, R. L, U. S. A. 


BUY THROUGH YOUR LOCAL DISTRIBUTOR 


Brown & Sharpe 
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W, h a t ” g i gq h t / sure. The standard Silvertop air release valves are 


made in six sizes, from 4% inch to 24 inches for pres- 


CENTURY’S All sures up to 250 psi; the forged steel for use on high 
es new pressures up to 500 psi is made in three sizes with pipe 
connections from 1 inch to 2 inches; and the No. “O” 
. . valve, made in % inch size only for a maximum pres- 
Oil Level Sight Gage sure of 150 psi, are fully described. Also included is 
a capacity table showing the cubic feet of free air 


handled by various valves at different operating pres- 
sures. 
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TRANSMISSION BELT . . . known as Poly-V drive 
is discussed in a new brochure, #6638, available from 
Raybestos Manhatten’s Rubber Division. Design char- 
acteristics of the single, endless belt with molded 
lengthwise ribs, are explained in two-color line draw- 
ings which show why fourteen specific ad\ antages 
are claimed for the drive. The brochure uses V-belts 
and sheaves as a standard for comparison of Poly-V 
with conventional drive. Text and illustrations show 
in detail why the drive gives twice the contact area, 50 
percent more horsepower, eliminates matching and 
reduces inventory of belts and sheaves. 
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RUGGED... 
Where it counts most! 


Inquire today . . . make immediate use of CARTRIDGE ... metallic rod-wiper, packing, bush- 


ing in one unit. 
the sensational advantages in cost and RUGGED BODY ... all Steel end caps and barrel. 


services offered by this new gage. . . | PISTON RINGS . . . step-cut joint, long life, mini- 
/ mum leakage. 


‘eS CENTU RY gen AE . 2,000 psi heavy-duty . . . 3,000 . 


SIMPLICITY .. . no tie-rods . . . no retainer 
HYDRAULICS, INC. hydro-line Manufacturing Cs 


IKE ROAD © ROCKFORD, ILLINOIS 
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PACKINGS ... are the subject of a comprehensive 
circular showing diagrams and tables dealing with 
homogeneous, leather and fabric V-packings, homo- 
geneous synthetic rubber U-cups and fabric cup pack- 
ings. Molds have been developed whereby the V- 
packings of the 3 types are completely interchangeable 
with one another without upsetting the overall stack 
height of the set of packings. Bulletin No. 207 is 
available from Chicago Belting Co. 
Circle 174 on Reader Service Card 


HYDRAULIC CONTROL VALVES .. . Eight new 
hydraulic control valves with ball detent for position 
locking are discussed in catalog sheets, a section of 
Catalog No. 200, issued by Logansport Machine Com- 
pany. Included are six 3-position, 4-way valves and 
two 2-position 4 and 3-way valves. 
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CENTRIFUGAL PUMPS ... in ranges from 44 to % 
hp, from 6 to 65 psi and handle up to 70 gpm are de- 
scribed in a 12 page catalog prepared by Eastern In- 
dustries, Inc. The pumps are close coupled to provide 
greater strength, and to reduce size, weight to a mini- 
mum. To assure perfect alignment the pump shaft is 
threaded into the motor armature shaft. This easy to 
read catalog offers helpful engineering data, specifica- 
tions on all models, performance diagrams, dimen- 
sional drawings, instructions on stuffing boxes and 
mounting diagrams. 
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REMOTE CONTROLS .. . for controlling hydraulic 
valves, winches, charging cranes, slitting machines and 
other remote control uses are shown in a bulletin avail- 
able from Trimount Instrument Company, Crown Con- 
trol Division. Graphs and specification point out some 
improvements made on the MAT type. Also shown 
in the bulletin is complete data on the MAR type con- 
trol which is a gravity feed unit. 
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AIRCRAFT HOSE AND HOSE ASSEMBLIES... 
for use in oil, hydraulic and fuel systems are described 
in a 16 page catalog published by Resistoflex Cor- 
poration. Also featured are high temperature, extra 
light weight, chemically inert, corrosion-proof hose 
and assemblies for aircraft and special industrial use. 
The catalog gives sizes, operating data, construction 
features, servicing information and a table of standazd 
fittings. 
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AIR COMPRESSOR . . . of the Utility 105 cfm type 
has been placed back into the compressor line manu- 
factured by Le Roi Company, after an absence of 
several years. A bulletin describes the new and im- 
proved features, better air cleaning and cooling through 
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tough, flexible CaPlugs 
insure dirt-free arrival 
of Alemite Accumeter Valves 


Furnished as a key component of an Alemite Accumeter 
Centralized System for machine lubrication, this tiny, 
accurate valve must be kept dirt and grit-free during shipment 
... and it is! Easily-applied Tapered CaPlugs seal all three 
openings. 

Says Stewart-Warner Corp., manufacturer of Alemite 
Systems, “All of our equipment that is tested on the assembly 
line is capped or plugged with CaPlugs. . . . They also help 
impress the customer with the steps that have been taken to 
protect the equipment and convince him of the continuing 
need for protecting lubricants against contamination.” 

Molded of tough, flexible Polyethylene, CaPlugs are im- 

rvious to all common chemical reagents, acids and solvents. 
They will not chip, break or shred under most severe conditions. 

Furnished in five standardized designs, CaPlugs are stocked 
in over 100 sizes to meet most requirements. Write for catalog, 
price lists and free CaPlug assortment. 


CaPlugs 


DIVISION 
° 


PROTECTIVE CLOSURES CO., INC. * 


2203 ELMWOOD AVE. BUFFALO 23, N. Y. 


EC SERies 
Threod- protecting 
dust cops for elec 
tricol §=connectors 
Fit ever threaded 
or plain fittings. 


TAPERED CAPLUGS 
For vse os cops or 
plugs, inside or 
outside of threaded 
or plain fittings 





PO Senies 
Threaded Plugs fur 
eircratt and hy- 
dravlic tube fit- 
tings. Seal beyond 
ordinery reaquire- 
ments. 


CD SERies 
Threaded sea! ond 
shipping caps. 
Knuried for ease of 
epplication. 


NEW SERIES SC SLEEVE CAPS NOW AVAILABLE 
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BAR 


ewe 
dryseal-thread 
PRESSURE PLUGS 


seal tight 


without compound 


When Uneraxo Pressure Plugs are tightened, 
major and minor diameters are positively sealed, 
pressure tight without sealing compound. Unprako 
Dryseal-Thread Pressure Plugs, in a full range of 
sizes from ‘4 to 1 NPTF, are available from 
your local Uneraxo distributor’s stocks. Write 
for literature. Sranpagnp Paessep Sres. Co., 
Jenkintown 2, Pa. 


UNBRAKO SOCKET SCREW DIVISION _Sps 








A New Gresen Product 


DIFFERENTIAL RELIEF VALVE 
Of Greater Capacity 


The Quality Valve 
At Mass Production 
Prices. 


Features 
*% Grey Cast Iron Body 


% Hardened Stee! 
Plunger and Seat 


% Smooth Operoting 
Pressure Regulating Screw 


% Light Spring Hes Long 


Life and Low Stress 


Pressure Range: 50 to 1250 P.S.!. 
Capacity: 24 G.P.M. @ 15 ft/sec 


Rellef valve of smaller capacity 


Mode! D75 avaliable in our Model ORS 


Write for Literature 


GRESEN MANUFACTURING CO. 


628 Colfax Ave. WN. Dept. 4-93 Minneapolis |), Minn. 
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the use of oil bath air cleaners and a pressurized cool- 
ing system. Installation drawings show the width is 25 
inches and the length only 82 inches. Photos show the 
compressor with and without removable lightweight 
expanded metal hood sides. Specifications for the com- 
pressor and engine, as well as a complete rundown on 
tool capacities are included. 
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RUBBER AND LEATHER PACKINGS ... Six new 
technical bulletins, each featuring essential data on 
individual types of packings have been issued by E. F. 
Houghton & Co. Compiled to save time for designers, 
engineers and maintenance departments, each bulletin 
contains factual information and standard sizes for 
only one specific style of packing. The leaflets on 
leather packings also include data on new rubber im- 
pregnated leather. 
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ELECTRIC MOTORS .. . Performance tests of dif- 
ferent brands of electric motors and their results are 
published in a 4 page brochure. Offered by The Electro 


Dynamic Motor Generator Division of the General 














CCUMULATORS 
A~28 FLOATING PISTON’ 


Tyre - «1 
wee 
sonra lee 
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i 
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ee 








Dynamics Corporation, the booklet presents the in- 
formation in tabular form for engineering perform- 
ance, and comparison, in visual color charts, as to what 
the results prove in relation to use. 
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HYDRAULIC COMPONENTS .. . motors, gear-type 
pumps, valves, cylinders, valve and pump combina- 
tions for up to 1000 psi working pressure are pie- 
sented in a catalog available from Wisconsin Hydrau- 
lics, Inc. The motors and pumps in a number of 
mounting variations are available in sizes ranging 
from 8 to 22 gpm. Large diameter single and double 
acting cylinders, in sizes from 5 to 8 inch diameters, 
are shown together with operating pressures and di- 
mensions in convenient chart form. 
Circle 182 on Reader Service Card 


OIL FILTERS AND PURIFIERS . . . illustrated in a 
new bulletin, demonstrates how these units are present- 
ly used and suggests additional and similar applica- 
tions in pipe line and industrial fuel and lubricating 
oils, Prepared by Purifier Division, Hilliard Corpora- 
tion, the bulletin describes newer installations for lubri- 
cating and non-lubricating oils in transformers, circuit 
breakers, heat treating, wire drawing and hydraulics. 
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HAND TACHOMETERS .. . Metron Instrument 
Company's new bulletin covers the new 3 in 1 hand 
tachometer which dependably measures the speeds of 
rotating parts and moving surfaces. The 3 in 1 has 
three separate ranges in one instrument. Only one 
range appears at a time, therefore minimizing reading 
errors. Ranges are selected by inerely flipping a handy 
switch. There is no fear of damage due to overspeed- 
ing or selection of the wrong range. 
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VALVES AND FITTINGS . . . manufactured by the 
Kohler Co. are described and illustrated in a new 20 
page catalog. It features hydraulic check valve, hy- 
draulic relief valve, hydraulic restrictor valve, pneu- 
matic check valve, swing check valve, needle valve and 
plug valve. All the controls are shown in diagram 
drawings, sizes and engineering data is tabulated. 
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O-RINGS .. . for general industris] hydraulic fluids 
as well as water and air service are illustrated in a 
new four page folder. Manufactured by Stillman Rub- 
ber Co., these O-rings are precision molded of Buna N 
fuel and oil resistant compounds. They are available 
in a complete range of standard sizes, and special sizes 
for industrial use. 
Circle 186 on Reader Service Card 
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ee 


it Sludging 
Pump, valve and 


piston failures 


HILCO 


HYFLOW OIL 
FILTERS 


© STRAIGHT 
MICRONIC 
FILTERING 


OIL 
RECLAIMERS 


For FILTRATION 
| Place WATER and 
MOISTURE REMOVAL 


Oi contamination is one of the largest single causes 
of hydraulic equipment failure. Eliminate dirty oil with 
HILCO Purification . . . keep your oil clean by re- 
moving products of oxidation, acids, sludge and 
moisture. Increase the life of your oil and cut costly 
downtime with HILCO Purification. 


Years of experience and 
dependable service make 


%& Recommendations at No Obligation 
FREE Descriptive Bulletin 


IN CANADA: — Upton - Bradeen - James, Lid. 
890 Yonge St., Toronto — 3464 Park Avenue, Montreal 
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News about people, manufacturers and sales organizations 


Frank R. Helfrich 


Precision Rubber Products Corp. 


Nicholas N. Soloviof 
Greer Hydraulics, Inc. 


_ a. W. Powell 
Hydraulic Press Mfg. Co. 


Frank R. Helfrich has been 
named manager of the Cleveland, 
Ohio Branch Sales Office of Preei- 
sion Rubber Products Corpora- 
tion, Prior to this appointment he 
was product development manager 
of Neff-Perkius Company. Helfrich 
has had ten years sales engineer- 
ing and industrial market research 
experience in the rubber and plas- 
ties field. 


Nicholas N. Solovioff was ap- 
pointed to the operational staff of 
Greer Hydraulics, Ine. Accord- 
ing to Edward M. Greer, president 
of the company, Solovioff will head 
the newly formed production engi- 
neering department. He will act as 
liaison between engineering and 
manufacturing departments in ef- 
fecting simplification and standard- 
ization of production methods. As 
pilot, designer, inventor and manu- 
facturer, Solovioff has been closely 
connected with the aviation indus- 
try, holds many patents for aviation 
components, systems and naviga- 
tional instruments. 


R. W. Powell was appointed 
general sales manager of The Hy- 
draulie Press Manufacturing 
Co.’s Machinery Division. Associ- 
ated with H-P-M for 18 years, Pow- 
ell has been sales manager of the 
plastics machinery division since 
1949. H-P-M’s machinery division 
includes the metal working and 
process press division, plastics ma- 
chinery division and the die casting 
machinery division. 


Electro Dynamic Motor and 
Generator Division, General Dy- 
namics Corporation, appointed 
James A. Setchell Company to 
handle sale and service of their mo- 
tors and generators in the State of 
Arizona. 


Larry Hansen, vice president in 
charge of sales, The Hansen Man- 
ufacturing Co., announced the ap- 
pointment of Zopf Engineering 
Co., 214 E. 39th St., Kansas City, 
Mo. as representatives. Kent B. 
Zopf is head of the company 
which will engineer, sell and service 
the Hansen line of fluid couplings 
in Kansas, Nebraska, the western 
half of Missouri and the western 
one-third of Iowa. 


Overstreet & Kininmonth 
Company have been named exclu- 
sive agents in Arizona and New 
Mexico for the Rucker Company. 
The Phoenix company will handle 
the Rucker line of industrial and ag- 
ricultural hydraulic units and com- 
ponents. The company is headed by 
Reading Overstreet and Arthur 
S. Kininmonth. 


J. H. Stickney, sales engineer 
in northern Indiana for Parker 
Appliance Company, was named 
sales engineer for Parker O-rings 
and related rubber products in 
northern Indiana, central Illinois, 
the entire states of Wisconsin and 
Minnesota. Rockford Tool & 
Transmission Co., 802 Broadway, 
Rockford, Illinois was appointed 
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The Complete Line of 
Steel Fluid Power Couplings 





e Available in a wide variety of general JIC Flare Tube — Pipe Threaded 
purpose and special purpose gauges in Flare Tube — Straight Thread “‘O” Ring 
pressure ranges to meet your specifications Flange Mounted — "O” Ring Seal 

in every particular. 


WRITE TODAY FOR COMPLETE INFORMATION 


PRESSURE, VACUUM, COMPOUND, ALTITUDE, COMBINA- 
TION, DIAPHRAGM, HYDRAULIC, AND SPECIAL PURPOSE 
GAUGES, DIAL THERMOMETERS, (VAPOR TENSION OR 
BI-METAL) 


MARSHALLTOWN MFG. CO. 


800 East Nevade St., Marshalitown 4, lowe 








It's packed with ideas for product designers 
.+.@ completely new edition of the booklet 


“APPLICATION IDEAS” 
y 





A—JIC Flare Tube Fittings G—Ball Check Valve 


showing actual B—Manifold Fitting H—Lateral Outlet Fitting 
C—Needle Valve I—Universal Elbow 


practical 0.£.M. appli- | D—Pipe Nipple J—Dryseal Pipe Fitting 
cations like this... E—Flange Manifold K—Hex Reducing Bushing 
For Gast rotary F—Stroight Thread, L—Swivel Elbow 
AIR MOTORS “O” Ring Seal Fitting M—Barbed Hose Stem 


-» 1420 to 4 h.p. P ‘ a 
. «+ 100 to 6,000 r.p.m. You can depend on L & L's quality, availability, and 
selection of steel couplings for piping all industrial 
COMPR ESSORS hydraulic circuits. 


- + up to 30 p.s.i. 
++ ato 24 «.f.m. 


VACUUM PUMPS ae = Distributors in principal cities 


- +. Up to 28 in. Write for catalog No. 53 
Get Your Free Copy Now! ony He 24 aie ee 


Original Equipment Monufocturers for Over 25 Yeors 
= MOTORS - COMPRESSORS = VACUUM PUMPS 
KOTNAY (TO 4H. P.) (TO 30 LBS.) (TO 28 INCHES) 
GAST MANUFACTURING CORP, 131 Higkley St., Benton Morbor, Mich, 
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Associate Editor 
for 

APPLIED 
HYDRAULICS 
Magazine 





We are looking for a man 
who can gather material, 
edit and write articles. It is 
necessary to be familiar with 
the design, application and 
maintenance of air and oil 
powered machinery. 


lf you believe that you can 
qualify for this position, 
write a letter telling about 
your background. 


Editor 


APPLIED HYDRAULICS 
Magazine 


1240 Ontario 
Cleveland 13, Ohio 











Get Easier, More Accurate 


Post Scripts of Industry 





distributor for hydraulic hose fit- 
tings and hose assemblies. Lowell 
Spurgeon, vice president of Rock- 
ford Tool states his firm will main- 
tain stocks of hose fittings and tube 
fittings, and will service customer 
requirements in upper Illinois and 
southern Wisconsin. 


Flex-0-Tube Division Opens 
New Plant 


Designed for efficiency of oper- 
ation, Flex-O-Tube Division of Mer- 
idan Corporation, has completed its 


move into the new plant located on 
a 10 acre tract in Inkster, Michigan. 
W. W. Wasson, the division’s vice 
president and general sales man- 
ager, pointed out that this new sin- 
gle level operation will permit a 50 
per cent production increase. To- 
gether with its additional equip- 
ment, the company will be able to 
brnaden its product lines within the 
general field of hydraulics and flex- 
ible hose assemblies. The new plant 
contains 52,000 sq ft of space, but 
is designed to permit future expan- 
sion to 300,000 sq ft. 





STAR Hi-Lo 


TWO SPEED 
CONCENTRIC PUMPS 











Cylinder Speed 3 
Control a 9 


wi 
Pneu-Trol 
VALVES 
IN AIR OR 
HYDRAULIC USE 


2000 and 
5000 (steel) P.S.1. 


Preu-Trol Valves combine in « short, com- 
pect body, « tepered fine thread needle 
for extremely accurate alr or oll flow 
control and « fleeting retro ball check, 
which permits full flow in the opposite 
direction. Retro bell floats in most sensi- 
tive position to seat, requiring only « 
slight differential pressure to fully open 
or close It. Check Valve and Needle Valve 
incorporate single function features of 
Fiew Control Valve. All valves avaliable 
ln & femate pipe sites—%" to &". 
Valve bodies ere mede from bres, elum- 
inum, steel or sfelniess steel. Attractive 
Prices—imediate Delivery 


Write for Mustreted Cirevier and Price Liat. 


Inlet speed contro! tor 


@ HAND AND FOOT OPERATED 
Two speed construction provides automatic 
change over during operating cycle from high 
speed low pressure to low speed high pressure. 


@ MAXIMUM CAPACITY 10,000 P.S.I. 


Safety overload valves—Hard chrome plated 
pistons—Piston stroke |'/2 inch—Oil capacity 
3 models ('2"-%") ('2"- 





‘on 
150 cu in or la 


1%") (Ya"-t'h” 
Representative areas available 


Star Jack Co. River Grove, Ill. 
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Island Machinery Company, 
Farmingdale, Long Island, will han- 
die sales, installations and service 
for True Trace Sales Corp., El 
Monte, California. Island Machin- 
ery Co. has set up a wholly owned 
subsidiary known as True Trace 
Eastern, will cover the East coast of 
the U.S. International Machinery 
Company, Lid., Hamilton, On- 
tario, has been appointed True 
Trace’s representative throughout 
Canada. 


Harold J. Mock 
Adel Precision Products Div. 


Harold J. Mock was named ex- 
ecutive vice president of General 
Metals Corporation and general 
manager of its Adel Precision 
Products Division. Mock was di- 
rector of guided missile manufac- 
turing for Hughes Aircraft Com- 
pany, and before coming to Cali- 
fornia in 1950 was director of in- 
dustrial engineering for Ford Mo- 
tor Company. 


Charles W. Bowden, Jr. suc- 
ceeds D. M. Considine as market ex- 
tension manager of the Industrial 
Division of Minneapolis-Honey- 
well Regulator Company. With 
the company since 1946, Bowden's 
new duties will include direction of 
the division’s advertising and mer- 
chandising programs, its technical 
and trade publication editorial ac- 
tivities. John H. Hagen has been 
named director of industrial rela- 
tions for the Brown Instruments Di- 
vision. He has been with the parent 


company since 1933. 
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U. S. Pat. No. 2,645,450 
Actual full size sectional view 


COMBINES greatly simplified construction, 
positive positioning of all parts, and 
quick and easy repacking,in. the. field, 


@ Internal spacers are held firmly and accurately in metal to 
metal end abutment when the gland nuts are tightened, holding 
the “O” rings in correct position, without subjecting them to any 
mechanical pressure. Flow is from the inlet chamber through the 
hollow, radially ported, stainless steel plunger, and out the con- 
nected line. No direct impingement of flow across the packings, 
greatly prolonging their life. %’’ or 4" pipe connections, 2, 3, 4 
or 5-way actions. Push-pull; push, spring return; lever; foot; cam; 
pilot; diaphragm and single and double solenoid designs. Write 
for Bulletin No. 531 today! It gives full details, 








SINGLE PLUNGER AIR VALVE, %" to 
1%" sizes. Widely used for controlling 
single and double acting cylinders and 
as pilots for other valves 


PILOT CYLINDER HYDRAULIC VALVE 
pressu’es to 5000 psi. Usually placed close 
to the work ond controlied with an easily 
operated and conveniently located air valve. 


Quick-As-Wink 


AIR AND HYDRAULIC 


Control Valves 


Hand, Foot, Cam, Pilot, and Solenoid Operated 


Diaphragm 
Mfd. by C. 8B. HUNT & SON, INC., 1993 East Pershing St., Salem, Ohio 
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(PATENTED) 
“Hydro-Latch” Remote Control Hy- 
draulic Rams of capacity or size to 
meet any requirements with built-ia 
spring loeded safety latch, self-en- 
geging as the ram travels out-—either 
clevis or flange mounted. The rams 
will not rotate. Manually or mechani- 
cally operated. Standard size: 10 tons, 
7 inches of travel. We solicit inquiries 


to fit your application. 


p_ WILLIAM S. PINE | 


635 E. 22nd St., Los Angeles 11, Ca 





“M-B”’ Automatic Air Line 


Post Scripts of Industry 





R. G. Ralph 


C. J. Coberly, president of Kobe, 
Inec., announced the following pro- 
motions. W. F. Slater, to general 
sales manager. He will be responsi- 
ble for hydraulic sales, hydraulic 
service pipe processing sales, indus- 
trial and export sales at the: Okla- 
homa plant. R. G. Ralph, to hy- 
draulic service manager, heading 
service and field shop operations. 


Ray Einer 


Ray Elmer, to hydraulic sales man- 
ager, having overall charge of hy- 
draulic pump equipment sales at 
Huntington Park. J. T. Lewis, to 
Southern Division sales manager, 
succeeding Elner. 8S. S. MeDon- 
nold will take over the post as West 
Texas District sales manager va- 
cated by Lewis. 





Reduces Overhead ... Assures 
Greater Profits . . . Positive 
Holding ...Versatile...Speedy 
Operation ... Positive Depth 
Control...No Chip Problem... 
Wide Capacity Range. 


FILTER, REGULATOR 
and LUBRICATOR Assembly 


“Your ‘Sentinel of the Air 
Line’ has been giving us 
very good service. We 
have had no complaints 
at all and | trust that we 
will be ordering more of 
them in the near future.” 


signed: A. E. Cranston, Sr. 


PRESIDENT 


Cranston Steel Strapping Co. 
Oak Grove, Oregon 


PRODUCTS 
se Division of Tool Sales Co. 
46 Victor Ave., Detroit 3 
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CYLINDERS 


A full line of mounting styles. Airdraulic 
Cylinders . . . Boosters. Complete engineering faci- 
lities for special application units. Write for litera- 
ture and full information. 


The volve of “M-8" Automatic 
Air Line Fitters, Regulotors and 
Lubricotors is widely known for 
their effectiveness os o protec- 
tien to Alr Valves, Cylinders, 
Pneumatic Tools, etc. 


Write for 
Litereture 


LYNAIR, INC., Jackson, michigan 
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Quaker Rubber Corporation, 
Division of H. K. Porter Company, 
Inc., named Joseph Cleary as plant 
engineer. He will be responsible for 
the specifications and design of all 
new equipment, maintenance and 
repair of present plant facilities. 


Distributor Sales Company, 
Cleveland, was appointed a stocking 
distributor of Stratoflex, Ine., Ft. 
Worth, Texas, 
aircraft reusable hose. 


The first International Sales | 


Meeting of the Bellows Co. was 
held at the Mayflower Hotel, Akron. 


Ohio, September 13-15. The entire | 


field engineer force and key person- 


nel of The Bellows Co., 


matic Devices of Canada, Ltd., were 


called into the home office to see and | 


hear plans for the future. All prod- 





for industrial and | 


The Bellows | 


Co. of California, and Bellows Pneu- | 
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NATIONAL CAN CORPORATION 
uses Young oil-to-water Heat EB 

to cool bearing lubricating oil on can body 
making machines. These machines take 
flat, lithographed bodies and form and 
lock the side seams. Before installing the 
Young Coolers, heat generated by friction 
ot the machine caused the lubricating oil 
to form a varnish, freezing-up the bear- 
ings. This resulted in considerable machine 
down time for cleaning. With the installa- 
tion of efficient Young Heat Exchangers 
on all machines in the plant, bearing 
freeze-ups no longer occur. Young Heat 
Exchangers are available with fixed or 
removable tube bundles for fresh or salt 
water aed na For further details see 
your Young Representative or write direct. 


NATIONAL CAN CORPORATION USES 


HEAT 
EXCHANGERS 
TO PREVENT 
BEARING 
FREEZE-UPS! 








Youns Type *'F’’ 
single poss fixed 
tube bundle 

Heat Exchanger. 


AFPLICATIONS, Cooling lube oil, cutting Auids, 
bearing oil, dynamometer test stand, marine 
lube oll, electronic equipment; hydraulic presses, 
jecket woter, heat reclaiming, and many other 
uses. 








uct information was thoroughly | 


covered, orders, credits, | 


RADIATOR CO. °°?" RACINE, WIS. 
OUNG RACINE, wis. PLANTS AT: MATTOON, IL:. 








AIR and OIL CYLINDERS 


in Industrial Applications 
by Elmer F. Heiser 





The first book of its kind—written by a practical man 
for practical men. Based on 18 years of first hand ex- 
perience in working with plant people on cylinder 
design, selection and application. 


Twenty-one chapters packed with useful iniorma- 
tion for the man who buys, uses and maintains both 
hydraulic and pneumatic cylinders. 


One chapter—"Cushion Limitations and Variations” 
—is the most complete practical treatment on cush- 
ions ever published. er chapters are devoted to 
Ordering Information, Standard and Not-So-Standard 
Cylinders, O g Speed, Shock, Mounting Clear- 
ances, Air Power-Oil Control. 


SERVICE DEPARTMENT 


APPLIED HYDRAULICS 


1240 Ontario St. Cleveland 13, Ohio 
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NEW! Relief Valve For Low Pressure 
10 To 500 P.S.I. oil sales techniques, advertising mate- 


rials, and market analysis discussed 
during the three day meetings. In 
connection with a factory tour a 
| new machine was shown for the first 
time, and the company’s new movie 
“Operation Pushbutton” was given 
its premiere. H. B. Link, Bellows’ 
' | president stated this meeting gave 
the field engineers a better under- 
standing of company operations and 
| help sell the excellent products man- 
ufactured. 





| Post Scripts of industry 





Designed For neil 

Continuous Operation - 
For systems — gna The West Coast operations of 
lara ENED |e en cutis Per 
® Long Life—hardened steel parts 
@ Quiet—no chatter or rumble ns eset 


B® Dependable—will not stick open 





| Rubber Mills, Pittsburg, California, 
was merged under the name of 
Quaker Pioneer Rubber Mills, 
Division of H. K. Porter Company, 
Write or phone Mentor, Ohie, Blackburn 5-2625 for complete specifications. Inc ; 
Manufacturers of Hydraulic Valves and Devices 
Relief Valves * Check Volves * Restrictor Valves 
Needle Valves * Pilot Check Valves * Special Valves D Aircraft Supply Co.. New 
Pressure Compensated Flow Regulators cappy <<., 
Hyde Park, Long Island, N. Y., 
1264 WN. CENTER STREET + MENTOR, OHIO 








wiccins INST-( _)-MATIC COUPLINGS 


eltiia fj eihieel. i. iia! 


use WIGGINS COUPLINGS for | O 
a Ps aed we -t AIR i 
WATER 
LP GAS 
HYDRAULIC OILS 
—e 
; ASOLINE 
Solenoid, Motor, Lever, , REFRIGERATION 
Foot types for every medium COOLANTS 
, HELIUM 
Nicholson furnishes valves for cylinder NITROGEN 
control, distributing, metering and for AMMONIA 
many special operating cycles. Installations in a wide range of KEROSENE 
plants have been in constant service for well over 25 years. In Pe: ae FUEL oll 4 


addition to their long wear and minimum maintenance, Nichol- Disconnect 
son valves feature: specially treated hard seats and lapping flat Pedtive Action! yo nee DIESEL OlL 


dises which actually become tighter with use; choice of 6 metal Weight Loa) 


combinations to suit your specific service; nd bet TO 
positive protection against grit. Sizes, Gen ce mie ee 


s" to 2%". Pressures up to 5000 Ibs. ‘Detal og aMATION 
Wiggins 
UEENICHOLSONTED Nt crc 


TRAPS - VALVES - FLOATS 
213 Oregon St., Wilkes-Barre, Pa. 





" 
4 
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headed by John Dee, was named a 
distributor for Roylyn Incorpo- 
rated. The company will stock Roy- 
lyn products. 


Robert Frost was named adver- 
tising manager of National Pneu- 
matie Co. and Holtzer-Cabot Divi- 
sions, Boston. Frost previously 
worked with the company as a con- 
sultant. 


Willard Haas was named tech- 


nical manager of hose for The B. F. j . : G - N E 4 A L A F. 5 Oo O 


Goodrich Company, Industrial 


Products Division. Haas joined the , (: a : 
company in 1929, has been with the a Industrial FI LTERS 


hose technical group since 1937. 





Keeping hydraulic and lubricating oils 
free from impurities can be a costly 
process — one demanding the frequent 
draining and refilling of entire oil sys- 
tems. But with the GENERAL AF-500’s 
positive absorption . . . moisture, dirt, 
rust, tars and lint are sofely trapped in 
the finest wool felt, assuring trouble- 
free, uninterrupted operation of oil 
systems for as long as a year! Machine 
parts are protected from abrasive wear 
and maintenance costs are reduced on 
both new and old equipment. 


No other Filter like it! 


TWO-FOLD ELEMENT 
The AF-500 actually works two ways — its ALL-WOOL felt 
element traps moisture and dirt particles as fine as 5 
microns. 


CLEAN, SAFE LIQUIDS 
Clean, completely dependable oils, paints, lacquers and 
other industriol liquids are assured at 15-20 gpm, depend- 
ing on viscosity. 
| LONGER MACHINE LIFE 
Both on new and old equipment, GENERALS protect vital 
mane parts from abrasive wear, greatly prolonging serv- 
ice life. 


Christopher Clarkson | SIMPLE DISASSEMBLY 

Vickers-Armstrongs, Limited Cleanable wool felt cartridge can be quickly removed and 
| washed in any suitable solvent without disturbing inlet or 

outlet lines. Merely unscrew center bolt, lift 

off cover and two washers, and remove felt 

cartridge intact. 

ers-Armstrong, Lid., in the 

United States. Civil Air Attache at WTS “viel Shoring pretions. Ne 

the British Embassy in Washington > 

from 1948-1952, he has since then : 1 FI LT E R S , wv re 

represented various British aviation G R ’ Py 

companies in New York. Clarkson ENE tA sensi iieediihe nas - an 

will maintain offices at 10 Rockefel- : nope ” vag * Fil ~ % LTD Me paniean AVEN f 

ler Plaza, New York City. ; TORONTO 13. ONTARIO 





Christopher Clarkson has been 
appointed representative of Vick- 
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Post Scripts of Industry 


= ny, Palmyra, New York, announced 
the appointment of J. B. Sewell as 


INDEXING _ general sales manager. He will di- 
rect the sales of Garlock products 
through the company’s 29 divisional 

DIAL FEED TABLES offices. Starting in 1935 as salesman 
for the Montreal, Canada, area, 
WITH 


Sewell became vice president of the 
Garlock Packing Company of Can- 





SINT RUB MT PAL ede. Lid, in 1947. 


ALSO AVAILABLE: 
ALLENAIR VALVES & CLAMPS | 


The A. K. ALLEN CO. 


57 MESEROLE AVENUE 


BROOKLYN 22, NEW YORK 


: Piain or with Built-in Valves. 
AGENTS IN PRINCIPAL CITIES Up to 2" of stroke in stock. 


4. 8. Sewell 
The Garlock Packing Company 


WOWLY THREE PARTS 

WK MEETS 4.1.c. STANDARDS 

WK GREATER FILTERING AREA 
WK SPECIAL TRAP-WEAVE MESH 


The New yi. 


CAPITAL HYDRAULIC OIL FILTER tn 





WITH MONEL METAL INSERT 
Construction and opening of a 


lnaneni’ Tune Tas i, A Oil Be-Cirrulating Machin factory branch of Stratoflex, Ine. 
Reservoir Type for Hydraulic and [ Irculating Ma ios Denia 8 une osama 

EASY TO INSTAL SY TO CLEAN NG LIFE . nounced, Located at 9430 Bellanca 
Avenue, this branch was set up to 
serve the West Coast, Alaska and 
Hawaii. The operation is headed by 
district manager A. B. Quinn. 


q APITAL ENGINEERING & MFG.CORP W. L. Jones is branch manager, 


5837 South Ashlond Avenue Chicago 36, Hlinols C. L. Parker plant foreman. 
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Aeroquip Corporation appointed 
Forrest F. Hinkley as general 
manager of Aero-Coupling Corpora- 
tion, Burbank, California, Aero- 
quip subsidiary. An Aeroquip exec- 
utive for the past eleven years, Hink- 
ley was formerly director of subsid- 
iary operations at the company’s 
Jackson plant. He will now be re- 
sponsible for all sales and manufac- 


turing functions of the West Coast 
operation. 


Forrest F. Hinkley 
Aeroquip Corporation 


CAN YOU SUPPLY A CHALLENGER? 


.. + That difficult fluid, gas, or air transmission 
problem in your plant — We'll send you a Snap-tite 
Hi-Flow quick connect disconnect coupling with 
or without automatic shut-off in any size 1/8" to 

3”—-Test it in your plant, under actual working 
conditions—You be the judge—If it doesn't 
solve your problem or do a better job than the 
coupling you are now using, ship it back collect 
: — Write today on your letterhead, briefly out- 
Robert H. Davies lining your prublem-- We'll ship immediately. 

The Parker Appliance Co. 








Robert H. Davies was ap- 
pointed vice president in charge of 
engineering for The Parker Ap- 
pliance Company and its subsidi- 
aries. Engineering manager of the 
company since 1946, Davies has 
been responsible for supervising the 
design and development of most of 
Parker's expanded product lines in 
the hydraulic and fluid system field. 201 S. Rockwood, Union City, Penna. 
November, 1954 
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NEW! REPUBLIC pews 
“LO-TEMP” VA LV he %4 *LO-TORQ” 


—65° without lubricant 6000 psi service 


LO-TORG SELECTOR 


BALANCED PRESSURE 
FOR EASY TURNING 


With service pressure and seals on both sides of 
valving disk, turning is easy. Design is simple— 
maintenance is low. Many services—Air, and gas 
4000 psi; fuel, hydraulic oil, petroleum, water, 
6000 psi. Made in bronze, semi-steel, aluminum 
alloy, in three different portings, 44" to 1°. Request 
Bulletin No. 454. 


LO-TEMP SELECTOR 


Teflon plug ends the need for lubricant. Easy 
turning—-non seizing. -65° to 250°F. 2- 3- 4-way. 
100 psi service. Made in aluminum alloy or stainless 
steel. 44” to 1” pipe or tube. Request Bulletin 
No. 754. 








Now your EARS can SEE" 
those hidden troubles 





Nal 
OPEN JOINT PERMITS "CJ" WIPER'S CLOSED 
A STREAK OF DIRT JOINT KEEPS THE 
AT JOINT OPENING ENTIRE ROD CLEAN 
For those absolute freedom from dust or dirt 
pessing pw Fe wpe eS to or packings, we hove especially 


FALL WIPER RING with Closed Joint 


in addition to the above, and since 1944, we have also manutac- 
and Navy Use the 3 Piece FALL WIPER RING 


numbers wey 31Al, 








Most effective instrument ever develo 
for pin-pointing and iden mecha 
defects. Saves time and dollars tracking 
down troubles in bearings, gears, mechan- 
isms . . . detects leaks, knocks, piston 
slaps—any defects that make a sound. 

A precision instrument of Marsh qual- 
ity, sensitive to faintest sounds .. . 

wit handy probe and headband as 
illustrated. A remarkable tool, mod- 
erately priced. 


MARSH INSTRUMENT CO. 


Seles effiliete of Jos P. Merch Corperetion 
Dept. 19%, Skokie, Minols 
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Racine Hydraulics and Ma- 
chinery, Inc., entertained its dis- 
tributors from all parts of the Uni- 
ted States and Canada, on August 
25-27. Nearly 60 representatives at- 
tended the technical conference 
which included discussions on tech- 
nical aspects of the company’s prod- 
ucts, new designs, production meth- 
ods, new equipment and manufac- 
turing standards. Also outlined 
were sales promotion plans, general 
advertising and the setting up of 
speakers’ panels that will appear 
before engineering groups and so- 


cieties. 


Le Roi Company’s president 
T. O. Liebscher announced the fol- 
lowing appointments: Jack E. Heu- 
ser to vice president in charge of 
sales, he will be responsible for a 
newly created sales division which 
will sell and service all products 
manufactured by the company. Ray 
H. Rodolf, from sales manager, 
construction and mining division, to 
general manager, compressor divi- 
sion; and Herschel V. Hiatt to 
general manager, engine division. 


THE 
MARKET PLACE 





Classified ad rates: ‘‘Position 
Wanted”—$8.00 minimum, limit 
25 words. All other classified 
$10.00 minimum for 25 words or 
less, each additional word $.30. 
Bold face type or capitals—$12.00 
minimum for 25 words or less, 
each additional word $.35. 














WANTED—SURPLUS ROD & BAR 


Stainless — Aluminum—Steel—Brass 
Any size; type and quantity. Cash 
for termination inventories. 


Send lists to: 


Collins Engineering Company 
9050 Washington Blvd., Culver City, 
Calif. 





WANTED 
SURPLUS AIRCRAFT PARTS 
or termination inventories 
Get our cash offer by return mail. 
Send lists to: 
Collins Engineering Compan 
9050 Washington Blvd., Culver City, 


Calif. 


November, | 954 


What's your 
cylinder problem? 


Big one: Anker-Holth Rotating Hydraulic Cylinder with 21” bore and 20° stroke, 
for 3000 psi. Little one: Anker-Holth Air Cylinder with 3” bore, 3” stroke. 


Anker-Holth has the answer! 


e Your problem in power motion may be far removed 
from the Anker-Holth Cylinders shown above. What- 
ever your need for air or hydraulic cylinder power, 
Anker-Holth has the engineering know-how and 
manufacturing facilities to match your specific re- 
quirement. Anker-Holth engineers will gladly assist 
you. Call or write Anker-Hoilth Division of The 
Wellman Engineering Company, Dept. C-17, 2723 
Conner. Street, Port Huron, Michigan. 


BS saetsieiv 


FREE on request... bulletin on com- 7 
plete line of Asker-Holth producs, Olvision of THE WELLMAN ENGINEERING COMPANY 
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Backed by more than a cen- 














PRESSURE a VACUUM SWITCHES 


Lxplosion-Proof 


Here is a BETTER WAY to insure long life 
for cylinder rod packings, bearings, machine 
spindles, guide pins. 

Seal-Guard's flexible bronze, knife-edge wiping 
rings mould themselves to the shaft contour 
. . « peel off dirt and grime . . . lift it entirely 
away from the shaft—no packing or crowd- 


- + i RR : a ing under. 

The most compact units in their service range, with the te cance of tented er , 

same unmatched repeat accuracy that distinguishes the qone , hat <a pecking. 

entire line of Meletron pressure actuated switches. Bulletins 

920-25 give detailed characteristics. > meg ps available by ea diameters 


BA R K 4 D AL E VALV ES | Write for descriptive literature. 








5125 Alcoa Avenue Los Angeles 58, Calif. 
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Fluid Controls, Inc. 
S. SG. Frantz Co. 
Fulflo Specialties Co., Inc. 


G 
Gadgets, Inc. 
Galland-Henning Mfg. Co. 
Gast Mfg. Corp. 
General Filters, Inc. 
Goshen Rubber Co., Inc. 


Graton & Knight Co. 
International Packings Corp. 


Greer Hydraulics, Inc. 
Gresen Mfg. Co. 


H 
Hanne Engineering Works 
Hansen Mfg. Co. 
The Hilliard Corp. 


Honan-Crane Corp. 
Sub. Houdaille-Herschey Cerp. 


E. F. Houghton & Co. 
Howell Electric Motor Co. 
C. 8. Hunt & Son, Inc. 
Hydraulic Accessories Co. 


Hydraulic Association of 
Great Britain 


Hydraulic Power Div. 
Hydraulic Press Mfg. Co. 


Hydro-Line Mfg. Co. 


International Packings Corp. 


J 
James-Pond-Clark 
Johns-Manville 


« 
Keelavite Rotary Pumps & Motors 
Ltd. 
Kewanee-Ross Corp. 
Walter Kidde & Co., Inc. 


L 
L & L Manufacturing Co. 
Benjamin Lassman & Son 
Lindberg Engineering Co. 
Linear, Inc. 
Logansport Machine Co., Inc. 
Loud Machine Works, Inc. 
Lovejoy Flexible Coupling Co. 
Lynair, Inc. 


uM 
Jas. P. Marsh Corp. 
Marshalltown Mfg. Co. 
Marvel Engineering Co. 
M-B Products 
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Oilgear Co. 
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APPLIED 
HYDRAULICS 
MAGAZINE 


Prize Paper Contest 


You can win one of the cash awards being 
offered in the 3rd annual APPLIED HYDRAU- 
LICS Magazine Prize Paper Contest. Anyone 
who uses, designs, builds or maintains pneu- 
matic or hydraulic machines or equipment can 
enter this contest. 











re & WHAT YOU CAN WIN: 





Ist PRIZE 2nd PRIZE 3rd PRIZE 4th through 7th 


$500 $300 $200 Prizes $50 




















. and all other papers judged as meriting 
publication will be paid for and published in 
APPLIED HYDRAULICS. 


mt KIND OF ARTICLE? 


Your copies of APPLIED HYDRAULICS are 
the best guide for the type of article and 
presentation. To learn what the judges in 1953 
and 1954 considered as prize winners, take a 
look at the October 1953 and October 1954 


HOW DO YOU ENTER? 


Write to the APPLIED HYDRAULICS Prize 
Paper Contest Editor for an entry blank. We'll 
send you a blank and suggestions to help pre- 
pare your article. To win a cash award, your 
article must be mailed by June Ist, 1955. 





Write today for your entry blank—APPLIED HYDRAULICS, 1240 On- 
tario, Cleveland 13, Ohio 











HOW HYDRO-WYPES 


take the 


AGGRAVATION 
out of 
AUTOMATION 


PROBLEM + 4— 

A large manufacturer of accounting machines was replacing O ring packings on 
an average of one every other day in a number of air chucks used in automatic 
drilling operations. Fine chips dropped eround the collet, scoring the O ring, 
causing air leakage and, eventually, a work stoppage. Downtime and maintenance 
was exmcettive. 


SOLUTION — 

A Hydro-Wype Scraper Ring A2! was installed in one of the chucks. W'thin ten 
days additional Hydro-Wype A2I's were ordered for all of the equipment in 
operation. 


RESULTS — 


Since the first installation of the Hydro-Wype “A” Scraper Ring, not one minute 
has been lost in “down time”; not a single air chuck has required repair. 


EQUIPPED FOR LONGER LIFE YOU CAN TELL 
/ THE QUALITY 
OF A PRODUCT 
BY THE COMPANY 
IT KEEPS 


{AN 6231-A) 





LOOK FOR 
THIS DECAL 
ON EQUIPMENT 
You BUY 





For an immediate solution to your problems, contact 


your nearest representative ... 
Fn Wright Co. 


New York, Connecticut, Arizona 

, Rhode isiond Wheel Industries 

Nielsen Hydraulic Equipment, inc 2600 South Santa Fe Avenue 1565 Oskman Blvd. 
4 Penn Place Los Angeles 58, California Detroit 6, Michigan 
Pelham Manor 65, New York Southern Californie 
Haske! Seals 
1234 South Central Avenue 
Glendsle 4, California 


Southern Ohio, Kentucky 
J, A. Lombard Co. 


Northern Ohio 
Eimer W. Pfeil, Inc. 
624 Engineers Bivd. 
Cleveland i4, Ohio 


Eastern Pennsylvania, 
Deleware 

J. Neill Armstrong 

426 Addison Avenue 
Westmont, New Jersey 





Colorado, New Mexico, Uteh, 
Wyoming, idehe, Aleske 

Fred A, Pease 

Pp. Bow 1546 Stapleton Airfield 


Denve Colorado 


Kensas 

Claude Mann & Associetes 
237 South Hydreulic Street 
Wichita 7, Kansas 


Eastern Wisconsin 


P. O. Box 4! 
Dayton 2, Ohio 


Westers New York 

H. DO. McRae 

70 Queens Street 
Rochester 9%, New York 


Nevede, Hewail 
Wheel Industries 
2700 \éth Street 
Sen Francisco, California 


Wellman Engineering Co 


Howell-Lanier be 


4703 Ritchie Highwey 
Baltimore 25, Maryland 


Western 

Eimer W. Pteil, Inc. 
610 Smithfield St. 
Pittsburgh 2, Pa. 


Ontario & Quebec, 
Higginson Engr. 


Sales Co. 
P. ©. Box 23 





Hamilton, Ontario, 


Mechell Rubber & Supply Co 
Canada 


100 North (2th Street 
Milweukee 5, Wisconsin 


4618 Winthrop Avenue 
Indianapolis 5, Indiene 
Dalles . Nebraska, 
Stanco Co. lowe & 
1914 Canton St. Ellis 9 See 
Engineering Co. 

Bill Colemen Assoc 4 Broadway 

P. ©. Box 6028 Kansas City, Missouri 
Delles |, Texas 


Nerthern Celifornia 

Haske! Engineering & Supply Co. 
245 22nd Street Dalles, Texes 
San Francisco 7, California 


Minnesota, Montane 

South Dakota, North Dakete, 
Western Northern indians 
W. F. Aske & Son Barton Seles Co. 


5407 Excelsior Bivd 1609 West Thied Street 
Minneapolis, Minnesote Ft. Wayne 7, Indians 


. «+ Or write te Nation wide sales & service 


atsco a 


1926 East Siebenthaler Ave. 
Dayton 4, Ohio 
% Hydro-Wypes available 5/16" to 30” Dia. 
% Hydro-Wype Adapters available for quick, easy installation on existing equipment. 
%& Approved Specification MIL-S-5049. 


. 
Ageir Equipment 
Co., Inc 

3454 West Lake St. 
Chicago 24, Iii. 
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APPLIED HYDRAULICS 





BEFORE YOU DECIDE ON ANY HYDRAULIC PUMP FOR YOUR PRODUCT LOOK OVER THESE 


t Mp 


DEPENDABLE PERFORMANCE—Thousands of PESCO 
Pressure Loaded PUMPS on critical installations, have 
proved their dependability of operation with excep- 
tional high-efficiency performance of their specific jobs. 


CONTINUOUS “NEW PUMP” EFFICIENCY—PESCO 
quality control, from original design through precision 
manufacture and final testing, builds into PESCO 
products every characteristic that will insure life-long, 
peak-operating efficiency and “new pump" perform- 
ance—with volumetric efficiencies to 97% and torque 


efficiencies to 92%. 


FULL RANGE OF CAPACITIES AND PRESSURES—PESCO 
PUMPS provide a full range of capacities to 60 gpm 
and pressures to 3000 psi. Operating speeds range 
from 1000 rpm to 4500. 


HYDRAULIC ENGINEERING SERVICE—This outstanding 
PESCO service is available for solution of hydraulic 
problems. Simply call or write the Home Office, Bedford, 
Ohio—The combined experience and skill of Pesco 
Hydraulic engineers is yours without obligation. 


LESS UNIT SPACE REQUIRED 
—The “Pressure Loading” 
features of PESCO PUMPS 
reduce the overall size re- 
quirement for a given instal- 
lation. Thisis possible because 
PESCO PUMPS can be 
operated safely at higher 
speeds—and still maintain 
the same excellent volumetric 
efficiencies at slow oper- 
ating speeds. 


PRODUCING THE BEST IN HYDRAULIC EQUIPMENT AND ELECTRIC MOTORS 
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Announcing 


JANUARY, 1955 ISSUE 


sbelses th Annual Directory 
nes and Buyers Guide 


The one and only complete buying reference in the fluid power field. 


CONTENTS: q Complete alphabetical directory of manufacturers 


and products that they make. (Advertisers listed 
in bold face type.) 


2 The only complete products directory of the fluid 
power field with list of manufacturers and their ad- 
dresses. (Advertisers listed in bold face type.) 


NEW 


THIS YEAR 32 page component application section—illus- 


trated encyclopedia of hydraulic and pneumatic 
components showing general design—range of 
sizes and type of construction of available prod- 


ucts. 


Don't miss this important data issue. 


Reserve Your Advertising Space NOW. 


FORMS CLOSE DECEMBER 6. 
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